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When,  some  years  ago,  I  was  requested  to  undertake  a  work 
the  first  volume  of  which  is  now  before  the  profession,  I  acceded, 
in  the  beUef  that  a  larger  practical  book  on  anatomy,  which  should 
be  copiously  illustrated  and  which  should  also  include  the  impor- 
tant subject  of  Anatomical  Technics,  would  be  acceptable  as  a 
handbook  to  the  student  ambitious  to  obtain  the  higher  degrees, 
and  afl  a  work  of  reference  to  the  physician,  practitioner,  and 
operating  surgeon.  If  any  apology  or  further  reason  be  required 
for  producing  another  anatomical  work,  it  must  be  found  in  the 
fact  that  there  is  no  precisely  similar  work  on  practical  anatomy 
in  any  language. 

Almost  the  whole  of  the  work  has  been  written  for  some 
years,  but  several  causes  have  interfered  with  its  earlier  publication, 
the  chief  of  which  have  been  the  necessity  for  repeated  condensa- 
tion and  the  exigencies  of  private  and  increased  hospital  practice  ; 
but,  notwithstanding  that  I  have  altered  the  original  comprehen- 
sive character  of  the  work,  and  have  excised  many  interesting 
notes  on  what  we  at  present  call  anomalies^  and  moreover  (this 
being  to  me  the  most  disagreeable  part)  have  considerably  re- 
duced the  sections  on  the  practical  applications  of  my  subject, 
yet  the  complete  work  will  extend  to  three  volumes  of  between 
six  and  seven  hundred  pages  each.  I  have  also,  in  order  to  save 
space,  deleted  most  of  the  paragraphs  on  unusual  or  fancy  dis- 
sections, although  these  are  undoubtedly  serviceable  to  the  student 
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preparing  for  the  higher  examinations  ;  but  the  recent  *  Manual 
of  Dissections '  by  Dr.  Carrington  will,  in  great  measure,  make  up 
for  this  enforced  deficiency  on  my  part. 

My  primary  wish  was  to  produce  a  treatise  which  should  be 
serviceable  alike  to  the  student  of  human  anatomy  whose  goal  is 
private  practice,  and  also  to  the  student  of  comparative  anatomy  ; 
and  my  scheme  was  to  deal  first  thoroughly  with  the  human 
subject,  then  to  compare  it  with  other  vertebrates,  giving  direc- 
tions as  to  the  dissection  of  the  chosen  types.  The  sections  on 
the  arm  and  leg,  according  to  this  plan,  had  been  prepared  ;  but 
I  soon  foimd  that  to  do  the  work  in  anything  like  a  satisfactory 
manner,  even  from  a  student's  point  of  view,  would  involve  so 
much  time,  space,  and  expense  for  additional  illustrations,  that  I 
had  better  relinquish  my  first  idea  and  leave  its  execution  to  more 
competent  hands.  It  is  much  to  be  desired  that  such  a  work  as 
that  just  indicated  should  be  undertaken  by  several  co-workers, 
and  be  amply  illustrated,  although  I  confess  there  is  much  to  be 
discovered  before  the  work  could  be  thorough.^ 

Anatomical  nomenclature  and  classification  generally,  but 
especially  the  terms  at  present  in  use  in  myology,  are  very 
unsatisfactory,  and  I  had  attempted  a  revision  in  this  department. 
However,  I  soon  found  that  before  this  can  be  satisfactorily  done 
the  subject  of  comparative  myology  must  be  much  more  thoroughly 
worked  out,  a  task  requiring  much  time  and  many  labourers. 
Dr.  Gadow  has  recently  added  an  able  monograph  to  this  inter- 
esting subject  in  Gegenbaur's  '  Morphologisches  Jahrbuch.'  Those 
interested  in  the  history  of  anatomical  nomenclature  and  in  the 
exposition  of  its  absurdities,  should  consult  Hyrtl's  '  Onamato- 
logia '  recently  published. 

The  reproach — formerly  perhaps  valid — that  scientific  anatomy 
was  neglected  in  this  country  cannot  now  be  upheld,  seeing  that 
our  anatomical  professoriate  can  boast  of  such  justly  honoured 
names  as  those  of  Owen,  Huxley,  Flower,  Humphry,  Parker, 

*  Professor  Qegenbauer  has,  I  have  recently  heard,  been  for  some  time  engaged  at  a 
work  on  Human  Anatomy  on  the  lines  I  have  just  indicated.  To  me  its  publication  will 
be  most  welcome. 
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Struthers,  Turner,  Cldand,  Redfem,  Houghton,  Pettigrew, 
Buchanan,  Mivart,  and  Lankester.  Among  younger  men  who 
are  raising  the  teaching  of  human  anatomy,  the  following  names 
stand  prominently  out,  Balfour  and  Creighton  of  Camhridge, 
Thane  and  Cumow  of  London,  Macalister  and  Cunningham  of 
Dublin,  Jeffries  Parker  of  Otago  University,  New  Zealand,  Charles 
of  Cork,  Watson  of  Owens  College,  Manchester,  Mitchell  Banks 
of  Liverpool,.  Nunneley  of  Leeds,  Clark  of  Glasgow.  The  various 
lecturers  and  demonstrators  at  the  London  and  provincial  schools 
are,  nowadays,  domg  excellent  service  by  paying  more  attention 
to  the  teaching  of  applied  anatomy,  and  I  hope  the  day  is  not 
far  distant  when  students  will  be  taught  and  examined  in  the 
bearings  of  anatomy  to  surgery,  medicine,  and  gjmoecology. 

A  few  words  as  regards  the  illustrations.  Ten  years'  ex- 
perience in  teaching  anatomy  has  convinced  me  of  the  great  utility 
of  figures  in  lightening  the  labour  of  learning  and  teaching  this 
science — ^it  being,  of  course,  understood  that  this  book  is  to  be 
chiefly  used  while  the  student  is  dissecting.  The  publishers  have,  in 
consequence,  been  liberal  in  the  matter  of  illustrations,  and  as  the 
work  had  to  be  produced  at  a  price  suitable  to  the  majority  of 
students,  it  must  be  obvious  that  if  (as  I  should  have  liked)  all 
the  figures  had  been  newly  drawn  and  cut,  this  necessary  condi- 
tion could  not  have  been  fulfilled.  Moreover,  there  is  nothing 
gained  by  reproducing  that  which  is  already  well  represented.  I 
therefore  obtained  as  many  illustrations  as  requisite  fix)m  the  best 
sources  at  my  disposal,  but  a  large  number  has  been  specially 
prepared  for  this  work.  Some  of  the  latter  are  from  my  own 
drawings  and  dissections,  and  several  have  been  executed  either 
by  or  under  the  direction  of  Mr.  E.  N.  Smith,  others  by  Mr. 
D' Alton,  and  a  few  by  my  friend  Mr.  Kendle,  of  King's  College. 
Some  of  the  figures  are,  perhaps,  somewhat  rough  and  diagram- 
matic, but  I  strongly  hold  that  illustrations,  if  deficient  in  an 
artistic  sense,  may  nevertheless  be  very  useful  to  the  student 
provided  the  anatomical  details  be  correct. 

The  borrowed  illustrations,  most  of  which  have  been  altered 
and  improved  in  the  lettering,  are  from  the  well-known  works  of 
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Sappey,  Cruveilhier,  J.  A.  Fort,  Hirschfeld  and  Leveill^,  Beaunis 
and  Bouchard,  B.  Anger,  Richet,  Tillaux,  Jamain,  C.  E.  HoflFmann, 
Heitzmann,  and  Henle,  and  will  be  familiar  to  anatomists.  A 
few  are  from  English  sources,  and  are  acknowledged  in  the  text. 
The  reader  wiU  observe  that  the  number  of  figures  in  this  volume, 
which  only  deals  with  a  part  of  my  subject,  nearly  equals  the 
whole  number  in  similar  works  which  embrace  the  entire  subject, 
and  include  histology. 

I  have  purposely  omitted  all  illustrations  and  detailed  descrip  - 
tion  of  minute  anatomy,  because  there  can  be  no  question  but 
that  the  proper  way  and  place  to  learn  histology  is  practically^  in 
the  microscopic  laboratory ;  but  where  the  subject  seemed  to 
demand  it  I  have  given  as  much  information  as  may  be  verified 
by  a  good  hand  lens.  I  hope  that  the  brief  historical  sketch,  the 
glossarial  index,  which  has  been  prepared  by  Dr.  J.  G.  Garson, 
and  the  summary  of  dissectionja  wiU  be  of  some  service  to 
students,  and  that  the  bibliography  and  chapter  on  anatomical 
technics  may  be  useful  to  lecturers,  demonstrators,  and  curators. 

The  Appendix,  which  consists  of  illustrations  of  several  sec- 
tions of  the  limbs  and  of  some  of  the  more  common  arterial  devia- 
tions, will,  I  trust,  be  found  of  use  to  the  operating  surgeon  and 
advanced  student. 

I  have  much  pleasure  in  expressing  my  great  obligations  to 
Dr.  Garson,  Anatomical  Assistant  at  the  Royal  College  of  Surgeons, 
for  the  excellent  account  of  the  method  of  preparing  frozen  sec- 
tions.    I  have  added  a  few  paragraphs  to  it  which  may  prove  of 

use. 

The  present  volume  is  as  much  as  the  first  year  student  can 

manage  ;  the  second  volume,  dealing  with  the  thorax,  abdomen, 
pelvis,  and  dissection  of  the  back  and  spinal  cord,  will  be  ready 
next  year  ;  and  the  third,  which  wiU  be  occupied  with  the  anatomy 
of  the  head  and  neck,  brain,  organs  of  special  sense,  and  anatomy 
of  the  foetus,  will  shortly  follow  it. 

I  echo  and  heartily  emphasize  Marjolin's  advice  to  students  : 
'  The  study  of  anatomy  presents  numerous  difficulties  to  those 
who  engage  in  it  with  method,  and  still  more,  perhaps,  to  those 
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who  adopt  a  bad  one.  .  .  .  therefore,  1.  Choose  a  good  author. 
2.  Study  methodically.  3.  Dissect  each  part  yourself.'  Should 
I  be  the  author  chosen,  I  would  advise  the  first  year  student  to 
omit  reading  the  paragraphs  headed  Varieties^  but  to  go  over 
them  carefully  when  dissecting  the  parts  for  the  second  or  third 
time.  He  will  also  impress  the  origin,  course,  and  distribution 
of  the  blood-vessels  and  nerves  on  his  memory  by  colouring  them 
in  different  tints  when  he  has  read  about  them. 
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CHAPTER  L 

HISTORICAL  SKETCH  OF  ANATOMY. 

Some  knowledge  of  the  antecedents  of  the  science  one  is  about  to  study  is 
of  advantage  to  the  student,  and  the  following  brief  account  is  introduced 
as  likely  to  prove  useful  and  interesting.* 

A  vast  deal  of  research  has  been  employed  in  tracing  the  origin  of 
anatomy  to  India  and  Egypt,  chiefly  because  these  countries  were  the 
cradles  of  civilisation.  But  in  India  the  doctrine  of  metempsychosis  pre- 
cluded the  dissection  of  animals.  The  process  of  embalming  of  bodies 
among  the  Egyptians  chiefly  consisted  in  the  removal  of  the  viscera  and 
the  introduction  of  resinous  substances.  The  embalmers,  moreover,  were 
ignorant  men  of  the  lowest  class,  and  so  execrated  by  thQ  people  that 
Diodorus  Siculus  says,  *  they  had  frequently  to  perform  their  function  to 
the  danger  of  their  life.'  The  fragmentary  knowledge  thus  obtained  can- 
not be  dignified  by  the  name  of  Science. 

The  Greeks  had  similar  prejudices  as  regards  the  dead,  so  that  their 
physicians  and  philosophers  were  chiefly  confined  to  the  study  of  the 
bodies  of  the  lower  animals,  in  order  to  obtain  an  approximate  knowledge 
of  the  structure  of  the  human  body.  And  thus  from  its  very  beginning 
was  the  progress  of  anatomy  obstructed  and  interrupted,  nor  is  anatomy 
even  now  completely  emancipated. 

The  history  of  anatomy,  excluding  what  may  be  called  its  mythological 
epoch,  is  generally  divided  into  three  periods:  from.  Hippocrates  to 
Galen ;  from  Galen  to  Vesalius ;  from  Vesalius  to  the  present  time. 


FIRST  PERIOD. 

HIPPOCRATES,  466  B.C.y   TO  GALEN,  130  A,D. 

There  can  be  no  doubt  that  Hippocrates  possessed  good  general  notions 
of  the  skeleton  and  of  the  general  structure  of  the  human  body,  but  the 
profound  knowledge  of  anatomy,   strictly  so  called,  attributed   to  *  the 

*  Only  the  most  important  epochs  and  names  have  been  given,  as  space  wiU  not  admit  of 
a  fuUer  account,  which,  moreover,  is  not  actually  necessary  to  the  atudent. 
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&ther  of  medicine  '  by  ancient  and  some  comparatively  modem  authors, 
such  as  Riolan  and  Bartholinus,  is  evidently  exaggerated.  Of  the  many 
works  ascribed  to  him  only  four  or  five  are  considered  as  genuine ;  the 
rest  have  been  written  by  his  disciples  and  successors. 

It  is  not  probable  that  Hipjxxirates  ever  dissected  a  human  body,  as 
some  authors,  even  Haller,  believed.  Gruner  in  a  very  learned  treatise 
*  An  Hipjxxjrates  cadavera  humana  secuerit,'  has  api>arently  set  this  ques- 
tion at  rest.  Haller  endeavours  also  to  show  that  Hipixxsrates  possessed 
a  feir  knowledge  of  neurology;  but  there  can,  strictly  speaking,  be  no 
question  of  the  neurology  of  Hippocrates,  inasmuch  as  he  does  not  distin- 
guish between  nerves,  tendons,  and  ligaments.  The  brain  he  describes  as 
a  large  gland  secreting  a  viscid  fluid,  the  lungs  as  spongy  bodies  which 
communicate  with  "the  heart,  and  their  chief  use  is  to  cool  the  body  by 
the  injjpired  air.  All  the  veins  proceed  from  the  heart ;  in  the  veins  the 
blood  is  formed  ;  the  arteries  contain  the  vital  spirits  :  but  he  confounds 
both  under  the  general  name  of  veins,  nor  does  he  allude  to  their  differ- 
ence of  structure. 

The  strength  of  the  anatomy  of  Hippocrates  lies  in  his  osteology,  for 
he  has  well  Hescribed  the  relations  of  the  bones  to  each  other — their  arti- 
culations and  movements — and  applies  this  knowledge  to  the  diagnosis  and 
treatment  of  fractures  and  dislocations.  It  is  stated  that  he  consecrated  a 
8kelet>on  of  bronze  to  Apollo  iii  the  temple  at  Delphi,  in  order  to  teach  to 
his  disciples  the  importance  of  studying  the  human  frame. 

Among  the  most  distinguished  disciples  of  Hippocrates  must  be 
named  Polybus,  the  son-in-law  of  the  father  of  medicine  ;  for  it  is  to 
Polybus  (aixiut  370  B.C.)  that  the  authorship  of  the  books,  *  On  the  Nature 
of  Man '  and  *  On  the  Nature  of  the  Child,'  has  been  ascribed. 

PLATO  AND  ARISTOTLE  (384  B,C,). 

Plato's  notions  of  anatomy  and  physiology  are  scattered  in  his  various 
works  incidentally.  It  is  especially  in  his  *  Timseus '  that  we  meet  with 
them,  but  they  will  scarcely  bear  extraction. 

Aristotle,  bom  384  B.C.,  at  Stagyra,  was  descended  from  a  family  which 
tracfjd  its  origin  to  iEsculaj^ius.  Nicomachus,  the  father  of  Aristotle,  was 
a  physician,  who  is  said  to  have  left  some  works  on  Natural  History  and 
Medicine.  Aristf>tle  was  about  forty  years  of  age  when  he  undertook  the 
erlucation  of  Alexander  the  Great.  The  expeditions  of  his  pupil  in  Asia 
furnished  hini  with  the  most  ample  materials  for  the  extension  of  his 
knowledge  of  the  structure  of  all  sorts  of  animals.  His  zootomical  know- 
If^flge  lM;(;ame  thus  not  only  extensive,  but  more  accurate  than  before,  and 
he  rnay  therefore  justly  be  considered  as  the  founder  of  comjmrative  ana-- 
t/imy,  which  necessarily  preceded  human  anatomy.  Although  Aristotle 
refers  everything  to  man,  it  yet  nowhere  appears  in  his  writings  that  he 
had  ever  dissected  a  human  body.  His  descriptions  are  sufficiently  accu- 
rate when  applied  to  the  external  parts  of  the  human  body,  but  when  he 
deH^*rib^*s  the  internal  parts  they  become  erroneous.  In  fact,  he  says 
himiw'lf  (*  Hist.  Anim.'  lib.  i.  c.  16  *),  the  internal  parts  are  unknown,  that 

*  *  f)e  InterioHbuB  vnro  contrarinm  obtinet.  Ignotac  enimsunt  imprimis  hnroanae,  qnam> 
oorffin  All  rflifitiorum  yrnxUm  animantium  relatas,  quibuscum  habent  naturae  similitadinem, 
MM  cofltomplarl  dobcmun/ 
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there  was  nothing  certain  upon  the  subject,  and  that  we  must  judge  by 
the  resemblance  which  they  ought  to  have  to  those  of  other  animals.  It 
thus  appears  clear  that  the  anatomy  of  Aristotle  was  not  founded  upon 
the  dissection  of  the  human  body. 

The  Aristotelian  anatomy  is  in  fact  contained  in  his  *  History  of 
Animals.'  Correcting  the  statements  of  some  of  his  predecessors,  who 
taught  that  the  blood-vessels  arose  from  the  brain,  he  traced  them  to  two 
large  vessels  placed  on  the  right  and  left  before  the  spinal  column,  one  of 
which,  he  remarks,  is  sometimes  called  the  aorta.  He  describes  both 
these  vessels  to  arise  from  the  heart.  But  while  his  description  of  the 
distribution  of  the  aorta  is  sufficiently  correct,  he  is  at  fault  as  regards  the 
vena  cava  and  the  pulmonary  artery,  which  he  confounds.  He  distin- 
guishes the  trachea  from  the  oesophagus.  He  had  some,  though  not  very 
clear,  notions  of  the  larynx  and  epiglottis,  and  was  well  acquainted  with 
the  alimentary  canal  of  animals.  While,  therefore,  Aristotle  has  rendered 
great  services  to  comparative  anatomy,  he  has  not  contributed  much  to 
human  anatomy. 


THE  SCHOOL   OF  ALEXANDRIA  (320  B.C.). 

About  the  beginning  of  the  third  century  before  Christ,  Ptolemasus 
the  F'irst  founded  a  school  at  Alexandria,  which  in  a  comparatively  short 
time  became  a  scientific  centre  for  the  most  distinguished  men  of  that 
period.  The  cultivation  of  human  anatomy  then  became  a  reality,  for,  as 
Pliny  informs  us,  the  Egyptian  rulers  not  merely  furnished  the  anato- 
mists with  human  bodies,  but  that  they  themselves  dissected,  in  order  to 
show  the  people  that  there  was  nothing  dishonourable  in  doing  so.  As 
the  first  anatomist  of  this  school 'must  be  mentioned  Herophilus,  who 
lived  under  Ptolomaeus  Soter  (about  344  B.C.). 

There  can  be  no  doubt  that  he  dissected  hiunan  bodies,  and  became 
thus  to  a  certain  extent  the  founder  of  human  anatomy.  If  we  are  to 
beUeve  Celsus,  he  even  dissected  animals  alive ;  hence  TertuUian  called 
him  laniua  (executioner).  The  works  of  Herophilus  are  lost,  and  all  that 
we  know  of  his  anatomical  researches  must  be  gleaned  from  the  notices 
of  Galen,  Oribasius  and  others.  Herophilus  describes  the  pulmonary 
artery,  which,  however,  he  calls  the'  yenous  artery,  and  he,  as  well  as  his 
rival  Erasistratus,  seems  to  have  known  the  chyle  vessels  of  the  alimentary 
canal,  as  acknowledged  even  by  that  modern  discoverer  Caspar  Aselli.  He  gave 
the  name  of  *  twelve-inch  gut-duodenum '  to  that  portion  of  the  alimentary 
canal  next  to  the  stomach.  He  studied  attentively  the  encephalon,  some 
parts  of  which,  such  as  the  straight  venous  sinus,  still  bear  his  name 
(Torcular  Herophili).  The  calxiTnua  acriptorius,  at  the  bottom  of  the 
fourth  ventricle,  is  also  said  to  be  indebted  to  him  for  its  name. 


ERASISTRATUS. 


After  Herophilus  must  be  mentioned  his  distinguished  contemporary, 
Erasistratus,  bom,  according  to  Strabo,  in  the  isle  of  Ceos  or  Cea,  and  not  at 
Cos,  as  some  have  asserted.     He  was  of  the  family  of  Aristotle.     Galen 
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telle  us  that  Erasistratus  only  devoted  himself  earnestly  to  the  study  of 
anatomy  after  he  had  given  up  practice  as  a  physician.  Hence,  he  had  to 
retract  many  of  his  opinions.  Thus,  having  taught  that  the  nerves  pro- 
ceeded from  the  dura  mater  and  not  from  the  brain,  he  now  acknowledged 
his  error.  Erasistratus  knew  of  the  valves  of  the  heart,  and  distinguished 
them  as  the  Riginaid  and  tricuspid  ;  he  also  paid  special  attention  to  the 
anatomy  of  the  brain :  he  described  its  convolutions,  ventricular  cavities, 
the  origin  of  the  nerves,  and  their  distribution.  He  even  distinguishes 
two  species  of  nerves — those  of  sehsation  and  those  of  motion.  He  shared 
with  Herophilus  the  credit  of  having  observed  the  chyliferous  vessels  in 
goats  killed  after  feeding ;  but  their  discovery  remained  sterile  until  they 
were  rediscovered  by  Aselli. 

After  Herophilus  and  Erasistratus  the  progress  of  anatomy  seems  to 
have  received  a  cheek.  Human  bodies  were  no  longer  dissected,  and  the 
injftruction  in  the  schools  seems  to  have  been  confined  to  the  anatomy  of 
animals.  From  this  period  also  dates  the  dispute  between  the  empirics 
and  the  dogmatics,  the  former  rejecting  anatomy  as  a  useless  science, 
while  the  latter  jastly  maintained  that,  in  order  successfully  to  battle  with 
disease,  the  physician  should  be  acquainted  with  the  structure  of  the  body 
and  the  functions  of  its  parts.  Enough,  anatomy  fell  into  undeserved 
neglect,  so  that,  among  the  numerous  successors  of  Herophilus .  and 
Erasi>itmtus  to  the  time  of  Galen,  there  are  only  three  names  which 
deserve  mention  in  relation  to  anatomy ;  namely,  Marinus^  who  lived  under 
Nero,  and  whom  Galen  describes  as  the  restorer  of  anatomy.  None  of  his 
writings  have  reached  us,  but  Galen  seems  to  have  liberally  availed  him- 
self of  bis  labours.  He  is  mentioned  as  having  fixed  upon  seven  as  the 
number  of  jjairs  of  nerves,  and  also  to  have  described  the  hypoglossal 
under  the  name  of  the  sixth  pair. 

After  Marinus  ap[>eared  Rufus  Ephesus^  who,  according  to  Suidas,  lived 
in  the  reign  of  Trojan.  The  works  of  this  author  which  have  reached  us 
are,  *De  Vesicae  Kenuraque  Morbis;'  *De  Purgantibus ; '  *De  Partibus 
Corporis  Humani.'  He  tried  to  fix  the  anatomical  nomenclature.  He 
admits  that  his  description  of  the  human  body  was  founded  upon  his 
studies  of  the  bodies  of  apes.  He  distinguished  the  nerves  into  two 
classes,  those  of  sensation  and  of  motion ;  he  recognised  the  Fallopian 
tubes,  and  was  probably  the  first  who  described  the  chiasma  of  the  optic 
nerves. 

Aubvs  Cornelius  Celsus  probably  lived  in  the  Augustan  age  (about 
40  B.C.-20  A.D.),  but  neither  this  point,  nor  even  his  profession,  is  perfectly 
ascertained,  for  he  wrote  treatises  on  agriculture,  rhetoric,  and  military 
matters,  as  well  as  on  medicine.  What  concerns  us  here  is  that  his  work 
*  De  Medicina,*  consists  of  eight  books,  which  have  reached  us  as  a  rich 
depository  of  the  anatomical  knowledge  possessed  at  his  period.  From 
this  work  it  appears  that  Celsus  was  well  acquainted  with  the  central 
organs  of  respiration  and  circulation,  the  trachea,  lungs,  and  heart,  and 
also  with  the  alimentary  canal  and  abdominal  glands.  He  had  a  fair 
knowledge  of  the  uterus  and  its  appendages.  His  knowledge  of  osteology 
seems  to  have  been  extensive.  He  describes  the  sutures,  and  some  of  the 
apertures  of  the  cranium,  the  maxillary  bones,  the  vertebrae  and  their 
articular  connections.  It  is  even  sup{)osed  by  some  that  he  knew  the 
semicircular  canals. 
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The  Editio  priTicepa  of  Celsus  is  that  of  A.  Nicolas,  Florent.,  1478. 
Numerous  other  editions  and  translations  have  since  appeared. 

Here  may  perhaps  be  mentioned  Pelops,  the  teacher  of  Galen,  who 
made  myology  his  special  study,  as  may  be  inferred  from  the  book  of  Galen, 
*  De  Muscul.  Dissectione.' 


SECOND  PERIOD. 
GALEN  TO    VE8ALIU8. 

Claudius  Galenus  was  bom,  about  1 30  a.d.,  at  Pergamos.  After  receiving 
his  elementary  instruction  from  his  fiather,  Nicon,  a  philosopher  and 
mathematician,  he  commenced  his  anatomical  and  medical  studies  under 
Satyrus,  a  celebrated  anatomist,  and  subsequently  went  to  Smyrna,  where 
he  received  the  instructions  of  Pelops,  mentioned  above.  After  the  death 
of  his  father,  Galen  travelled  to  Alexandria,  when  having  possessed  him- 
self of  all  the  medical  knowledge  there  obtainable,  he  returned  to  his 
native  place,  and,  finally,  when  thirty-four  years  of  age,  settled  at  Rome, 
where  he  soon  obtained  the  most  extensive  practice.  Few  physicians  of 
his  time  have  worked  as  hard  as  Galen.  He  is  said  to  have  written  more 
than  five  hundred  treatises,  of  which  a  considerable  portion  were  destroyed 
by  a  fire.  Of  those  which  Galen  himself  states  as  having  been  burnt  we 
shall  only  cite  *  Libri  iii.  de  Anatomia  Erasistrati ; '  *Libri  de  Sectione 
Mortuorum ;' '  IJbri  ii.  de  Sectione  Vivoru'm,'  &c.  &c. 

Owing  to  their  loss,  we  possess  a  comparatively  scanty  amount  of  the 
state  of  anatomy  during  the  most  flourishing  period  of  the  Alexandrian 
school.  But  enough  has  remained  of  the  works  of  this  voluminous  writer 
to  form  a  pretty  accurate  idea  of  the  state  of  anatomy  at  his  time,  and  of 
the  merits  of  Galen  as  an  anatomist. 

It  does  not  appear  that  Galen  had  at  any  time  many  opportunities  of 
dissecting  human  subjects*  His  dissections  were  chiefly  confined  to  the 
lower  animals  and  to  apes,  to  which  circumstance  must  be  ascribed  most  of 
the  errors  in  his  anatomical  descriptions.  Still,  it  is  wonderful  with  what 
sagacity  he,  from  the  dissection  of  animals,  analogically  inferred  the  struc- 
ture of  the  human  body.  The  osteological  descriptions  of  Galen  are, 
considering  all  circumstances,  clear  and  accurate  enough.  He  dis-* 
tinguishes  the  bones  and  sutures  of  the  cranium ;  he  describes  the  parietal, 
sphenoid,  temporal,  and  ethmoid  bones,  and  he  divides  the  vertebrae  into 
cervical,  dorsal  and  lumbar. 

The  myology  of  Galen,  although  perhaps  less  complete  than  his  osteology, 
is  nevertheless  singularly  rich  and  acciurate.  He  describes  the  principal 
muscles  of  the  head,  of  the  trunk,  and  extremities.  The  six  muscles  of 
the  eye,  the  recti  and  the  obliqui,  the  muscles  of  the  tongue,  the  larynx, 
the  chest,  the  abdomen,  &c.,  are  not  only  well  described,  but  their  actions 
explained  ;  so  that  most  of  the  names  by  which  the  respective  muscles  are 
distinguished  are  still  retained  in  modem  anatomy. 

In  neurology  Galen  distinguishes  the  cerebral  from  the  spinal  nerves. 
He  admits  only  seven  pairs  of  cerebral  nerves,  and  traces  their  distribution. 
Although  his  description  of  the  brain  is  not  of  man  but  of  an  ox,  yet  it  is 
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remarkably  complete.  He  describes  the  ventricles,  the  corpus  callosum, 
the  fornix,  the  pineal  and  pituitary  glands,  the  corpora  striata,  the  optic 
thalami,  the  tubercula  quadrigemina,  the  pes  hippocampi,  the  aqueduct  (now 
called  the  aqueduct  of  Sylvius),  the  choroid  plexus,  and  the  medulla 
oblongata. 

The  angiology  of  Galen  is,  owing  to  his  physiological  ideas,  necessarily 
defective.  Following  Erasistratus,  Galen  distinguishes  the  veins  from  the 
arteries;  but,  in  opposition  to  his  predecessors,  he  maintains  that  the 
arteries  contain,  in  the  living  animal,  blood  and  not  air.  He  represents  all 
the  arteries  to  arise  from  the  left  ventricle  of  the  heart  by  two  trunks — the 
one  is  distributed  to  the  lungs  (pulmonary  veins);  the  other  divides  into 
an  ascending  and  descending  branch.  The  veins  originate,  according  to 
Galen,  in  the  liver ;  he  recognises  two  main  trunks,  the  vena  portae,  and 
the  vena  cava.  The  ascending  portion  of  the  vena  cava  sends  a  volumin- 
ous branch  to  the  right  ventricle,  which  then  is  distributed  to  the  lungs 
(pulmonary  arteries). 

The  intimate  knowledge  which  Galen  possessed  of  the  structure  of  the 
heart  and  its  valves,  of  the  semilunar  or  sigmoid  valves  of  the  aorta,  and  of 
the  pulmonary  artery  and  their  action,  shows  how  very  near  Galen 
approached  the  solution  of  the  question  of  the  circulation  of  the  blood. 
Some  authors,  indeed — Hecker,  for  instance  * — assert  that  the  honour  of 
having  first  discovered  the  circulation  of  the  blood  belongs  to  Galen,  but 
that  his  remarks  on  this  subject  are  so  scattered,  that  he  did  not  perceive 
its  physiological  importance  and  practical  application ;  hence  it  was  soon 
forgotten. 

This  short  and  necessarily  incomplete  sketch  of  the  merits  of  Galen 
suflBciently  shows  how  much  anatomy  is  indebted  to  him.  Of  Galen 
as  a  physiologist  and  a  physician  it  is  not  our  object  to  treat  here. 

The  unbounded  influence  which  the  authority  of  Galen  exercised 
during  many  centuries  over  the  minds  of  his  medical  successors  can  only 
be  compared  to  that  of  Aristotle  over  the  scholastic  world.  In  one  respect 
the  deference  paid  to  his  authority  contributed  rather  to  retard  the  progress 
of  medical  science,  by  discouraging  independent  research ;  for  it  was 
little  short  of  heresy  to  doubt  the  dicta  of  the  master. 

After  the  death  of  Galen,  we  find  but  few  names  deserving  mention  in 
the  history  of  anatomy^  To  Soranus  of  Ephesus,  who  lived  under  Trajan, 
is  attributed  a  treatise  on  the  female  organs  of  generation,  which  testifies 
to  the  considerable  anatomical  knowledge  of  the  author.  Orebasius  of 
Pergamos,  said  to  have  been  the  physician  of  Julian  the  Apostate,  was 
more  of  a  compiler  than  an  anatomist ;  while  Aetius  and  Paulus  ^Egineta 
were  rather  celebrated  as  surgeons  and  physicians  than  as  anatomists.  The 
period  was  now  fast  approaching  when  the  cultivation  of  science  and  art 
was  rendered  almost  impossible.  Hordes  of  barbarians  from  the  North 
overran  the  Roman  Empire,  extinguishing  the  torch  of  civilisation  and 
introducing  their  barbarian  laws.  Thus,  diuing  the  whole  of  the  period 
called  '  the  dark  ages,'  science  found  no  resting  place  in  Euroj^e,  except  in 
the  countries  conquered  by  the  Arabs. 

'   Die  Lehre  ram  Krci»laufron  Harrey^  Berlin,  1831.     The  chief  passages  relative  to  the 
oircalatioD  are  to  be  found  in  the  treatise  De  Utu  Partium,  lib.  iv.  vi.  vii.  •Scc. 
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ANATOMY  OF  THE  ARABS. 

After  the  conquest  of  Egypt  by  Omar  (640),  the  Arabs  began  to 
appreciate  scientific  culture.  The  Greek  Christians  in  Syria,  and  also  the 
Jews,  became  the  teachers  of  the  conquerors  by  new  translations  of  Greek 
works  into  Arabic.  An  academy  was  instituted  at  Bagdad,  and  a  college  of 
physicians,  the  president  of  which  had  to  examine  all  such  as  intended  to 
practise  the  art  of  healing.* 

Almamum,  the  grandson  of  Almansur,  became  the  great  promoter  of 
the  culture  of  science,  for  he  gave  orders  to  his  ambassadors  in  Greece  to 
purchase  all  Greek  and  Eoman  works  they  could  obtain  in  order  to  have 
them  translated.  Under  the  Moorish  khalifs  Spain  became  the  chief  seat 
of  learning.  Alhakem  erected  an  academy  at  Cordova  which  during 
several  centuries  was  the  most  celebrated  in  the  world,  and  was  frequented 
by  all  desirous  of  obtaining  knowledge.  The  library  contained,  according 
to  Casiri,  250,000  books.  Sevilla,  Toledo,  and  Murcia  also  had  high 
schools,  which  flourished  until  the  end  of  the  Moorish  dominion. 

The  anatomy  of  the  Arabian  physicians  was  almost  entirely  borrowed 
from  the  Greeks,  chiefly  from  Galen,  as  the  Koran  forbids  dissection.  Yet 
there  were  not  wanting  physicians  among  the  Arabs  who  declared  that 
anatomy  could  not  be  learned  entirely  fi-om  books,  and  that  even  Galen's 
dicta  must  be  verified  by  autopsy. 

Under  these  circumstances  it  was  nigh  impossible  that  anatomy,  as  such, 
could  flourish.  The  most  celebrated  names  amongst  the  Arab  physicians, 
such  as  Ibn  Sina  (Avicennes),  RhaaeSy  Averrhoea,  &c.,  were  almost  all  blind 
followers  of  Galen,  and  left  no  mark  in  anatomical  science. 

In  the  beginning  of  the  thirteenth  century  (1213),  Frederick  11.,^ 
King  of  the  Romans  and  Sicily,  promulgated  a  law,  according  to  which  no' 
one  was  allowed  to  practise  surgery  unless  he  had  previously  undergone  an 
examination  in  anatomy.  A  certain  Martianus,  a  physician  of  Sicily,  is 
said  to  have  received  firom  this  prince  authority  to  give  every  five  years 
lectures  on  the  dead  body  to  physicians  and  surgeons.  The  revival  of 
science  in  general,  and  with  it  of  anatomy,  took  place  in  Italy.  Bologna 
first,  and  afterwards  Pisa  and  Padua,  acquired  great  celebrity  as  medical 
and  anatomical  schools,  and  attracted  students  from  all  parts  of  the  world. 

The  revival  of  practical  anatomy  may  be  said  to  have  commenced 
with  Luigi  Mendini  de  Luzzi  (Mundinus  or  Mundinius).  He  was  probably 
born  at  Bologna,  where,  it  is  said,  his  father  kept  an  apothecary  or  druggist^s 
shop. 

In  the  year  1314  Mundinus  was  professor  at  Bologna,  and  in  1315  he 
publicly  dissected  two  female  subjects.  Not  long  after,  he  published  a 
treatise  on  anatomy,  which  for  a  long  time  was  the  only  text-book  used  in 
the  Universities  of  Bologna  and  Padua.  The  first  edition  bears  the  title 
*  Anothomia '  {sic)  Mundini,  &c.,  Papaia,  1478.  Another  edition,  illustrated 
by  woodcuts,  entitled  *  Fasciculus  Medicinse,'  &c.,  was  published  by  J. 
Kethem,  Venetiis,  1495.  One  of  the  woodcuts  represents  Mundinus 
lecturing,  surrounded  by  students ;  a  dead  body  lying  on  the  table  to  be 
dissected. 

■  Abulfarag,  Clir&n.  Syr,  p.  184. 


8  HUMAN  MORPHOLOGY. 

As  to  the  work  itself,  every  jiage  shows  that  Mimdiiiiis  is  a  follower  of 
Galen.  Still  his  d€;scri{/tions  of  some  {jarts  are  much  more  complete  than 
those  of  Galen.  Thus  Mundinus  distinguishes  the  alimentary  canal  into 
duodenum  jejunum,  ileum,  colon  and  rectum,  commencing  by  the  rectum. 
On  the  other  hand,  the  Latin  is  corrupted  by  the  introduction  of  the 
nomenclature  of  Arabian  authors,  so  that  he  calls  the  abdomen  mynuk^  the 
peritoneum  sypliOCy  and  the  omentum  zirbus.  Amidst  much  that  is 
Cuiciful,  he  nevertheless  states  facts  founded  on  experiments.  Thus  he 
says,  when  the  recurrent  nerves  are  divided,  the  animal  loses  the  voice. 
His  anatomy  of  the  heart  is  singularly  correct,  as  well  as  the  description  of 
tlie  pulmonary  arteries  and  veins,  so  much  so  that  he  has  also  been  claimed  as 
one  of  the  discoverers  of  the  circulation  of  the  blood.  With  much  greater 
reason  may  Mundinus  be  designated  as  the  precursor  of  Gall  with  reg:ird 
U>  the  localisation  of  the  functions  of  the  brain,  which  he  divides  into 
different  compartments,  or  cells,  each  containing  an  intellectual  faculty. 
Mundinus  died  about  1325. 

In  connection  with  Mundinus  must  be  mentioned  his  pupil  and  com- 
mentator, Alexand.  Achellini,  who  is  known  as  having  first  described  two 
of  the  tympanal  bones,  the  rrudleus  and  the  incus.  He,  moreover,  corrected 
some  of  the  errors  of  his  predecessors  as  regards  the  disposition  of  some  of 
the  intestines. 

Mathiew  de  Gradibus,  or  Gradi,  so  called  from  his  birthplace,  Grado, 
near  Milan,  was  professor  at  Pavia,  where  he  died  in  1480.  Gradi  is 
chiefly  known  by  having  given  a  better  description  of  the  ovaries  than  any 
of  his  predecessors. 

Gabriel  Zerbi,  or  De  Zerbis,  professor  at  Bologna,  Rome,  and  Padua, 
had  the  reputation  of  being  one  of  the  most  learned  physicians  of  his  time. 
He  and  his  son  were  murdered  in  Turkey  in  1505.  He  published  his 
^.  Anatomicae  Corporis  Humani,'  &c.,  Venetiis,  1502,  fol. 

Hundt  (1449-1519,  Magnus  Canis),  bom  at  Magdeburg,  rector  of  the 
University  of  Leipzig,  is  chiefly  known  by  his  *  Anthropologium  de 
Hominis  Natura,'  &c.,  published  at  Leipzig  in  1501.  This  work  is  one,  if 
not  the  first,  of  the  anatomical  works  illustrated  by  woodcuts. 

Very  eminent  in  the  history  of  anatomy  is  the  name  of  Berengario  de 
Carpi,  professor  at  Pavia  and  Bologna  between  1502  to  1527.  His  first  de- 
monstrations were  on  animals,  but  subsequently  he  dissected,  according  to  his 
own  declaration,  above  one  hundred  human  bodies.  Many  discoveries  made 
by  his  predecessors  are  erroneously  attributed  to  him  ;  but  it  is  undeniable 
that  he  first  described  the  vermiform  process  of  the  caecum.  His  account 
of  the  brain,  its  ventricles,  and  the  cerebral  nerves,  is  excellent  for  his  time, 
rectifying  the  mistakes  of  Galen,  Mundinus,  and  others.  He  published  a 
compendium  of  treatises  under  the  name  ^  Isagogae  Breves  in  Anatomiam 
Corporis  Humani,'  Bononiae,  1522.  In  this  work  Berengarius  gives  a 
systematic  survey  of  the  various  textures  in  the  human  body.  It  may  be 
mentioned,  by  the  way,  that  Berengarius  was  one  of  the  first  who  employed 
mercury  for  the  cure  of  syphilis. 
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THIRD   PERIOD. 

FROM  VESALIUS  TO  THE  PRESENT  TIME.—THE  REFORMATION 

OF  ANATOMY. 

m 

A  man  now  appeared  on  the  anatomical  stage  whose  works  marked  the 
beginning  of  a  new  era  in  the  history  of  this  science.  Andreas  Vesalius 
was  bom  at  Brussels  in  1514.  The  name  of  his  family  was  originally 
Witting,  who,  emigrating  to  the  Netherlands,  changed  their  name  to 
Wesele,  from  Wesel  in  the  duchy  of  Cleve,  their  native  town.  Vesalius 
first  fi-equented  the  University  of  Louvain,  where  he  studied  under  Winter 
of  Andemach,  then  went  to  Montpellier,  and  thence  to  Paris,  where  he  had 
for  instructors  his  old  teacher  Winter,  and  Sylvius  and  Vidius.  From 
1536-1543  we  find  him  lecturing  on  anatomy  in  Padua,  Bologna,  and 
Pisa.  During  this  period  he  prepared  his  grand  work,  *  De  Cori)ori8 
Humani  Fabrica  Libri  Septem,'  which  he  published  at  Basle  in  1543,  and 
which  Boerhave  called  opus  iTicorn/paroMlej  and  Haller  imwA)rtale  opus. 
The  splendid  anatomical  illustrations  of  this  work,  drawn  by  eminent 
artists,  chiefly  by  Johanh  von  Kalker,  a  pupil  of  Titian,  if  not  by  Titian 
himself,  have  been  copied  in  almost  all  the  anatomical  works  of  the  six- 
teenth century.  Vesalius  was  not  merely  the  first  author  of  a  compre- 
hensive and  systematic  work  on  anatomy,  but  the  foremost  anatomist  of 
his  time  who  tried  to  shake  oiT  the  yoke  of  Galen ;  and  he  thus  became,  if 
not^  the  founder,  at  all  events  the  great  reformer  of  anatomy.  He  proved 
to  demonstration  that  the  anatomy  of  Galen  was  not  the  anatomy  of  TnaUj 
but  that  of  the  apes  and  of  the  lower  animals.  The  boldness  with  which 
he  attacked  the  long-reverenced  opinions  of  Galen  and  other  ancient 
authors,  and  the. irrefutable  evidence  with  which  he  supported  his  own  de- 
scriptions, raised  him  a  host  of  enemies  among  his  contemporaries.  Among 
his  bitterest  opponents  was  his  teacher  Sylvius,  who  wrote  a  pamphlet 
against  him,  SSylvius  Vesani  Galumnias  depulsandus.'  Even  his  great 
colleagues,  Eustachius  and  Fallopius,  opposed  him,  though  .with  much  less 
virulence.  About  1 544  the  Emperor  Charles  V.  appointed  him.his  physician ; 
and  on  his  abdication  he  became  physician  in  ordinary  to  Philip  II.  of 
Spain.  The  constant  attacks  on  Vesalius  induced  Charles  V.  to  ask  the 
theological  faculty  of  Salamanca  whether  it  be  lawful  for  Catholics  to 
dissect  the  human  body  after  death.  For  a  wonder  the  faculty  replied  in 
the  affirmative.  Still,  the  opposition  he  met  with  so  embittered  his  life 
that  he  burnt  a  considerable  portion  of  his  manuscripts.  About  the  latter 
end  of  1563,  Vesalius  left  Madrid  and  went  on  a  pilgrimage  to  Jerusalem. 
The  story  commonly  received,  but  by  no  means  authenticated,  is  that,  on 
removing  the  heart  from  the  body  of  a  Spanish  grandee,  it  quivered  in  his 
hand,  and  that  he  was  permitted  to  expiate  his  error  by  a  pilgrimage  to 
the  Holy  Land.  Be  this  as  it  may,  its  end  was  melancholy  in  the  extreme. 
On  his  return  voyage  to  Padua,  where  he  was  to  take  the  vacant  professor- 
ship of  anatomy  on  the  death  of  Fallopius,  his  vessel  was  wrecked  on  the 
isle  of  Zante,  where  Vesalius  died,  according  to  some  accounts,  of  starvation, 
but  more  probably  from  fatigue  and  exposure.     A  benevolent  goldsmith 
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recognised  his  body  and  had  him  decently  buried  in  a  chapel  of  Our  Lady, 
where  his  gravestone  bears  the  inscription : 

ANDREiE  Vesalii  Bruxellensis  Tumulus  Eustachii. 

Bartolomeo  Eustachio  or  Eustachiua^  the  contemporary  of  Vesalius,  bom 
in  the  early  part  of  the  sixteenth  century  at  San  Severino,  was  another  of 
the  distinguished  Italian  anatomists  to  whom  the  advancement  of  anatomy 
is  due. 

Eustachius  held  the  chair  of  medicine  in  the  CoUegio  della  Sapienza ; 
but  as  he  never  had  any  lucrative  practice,  he  died  in  great  poverty 
about  1574.  His  treatises  are  nearly  all  collected  in  his  *  Opuscida  Ana- 
tomica,' published  in  4to  at  Venice,  1564,  and  again  by  Boerhaave,  Leyden, 
1707,  in  8vo,  His  principal  work  *  On  the  Disputed  Points  of  Anatomy,' 
announced  in  the  *  Opuscula,'  was,  probably  from  want  of  means,  not  pub- 
lished, and  lost.  Nevertheless,  thirty-nine  copper-plates,  intended  for  the 
illustration  of  tliat  work,  were  found  in  1712  at  Urbino,  and  published  in 
1714  by  Lancisi,  with  the  aid  of  other  anatomists.  Several  editions  of 
them  have  since  appeared.  The  plates  abundantly  show  that  many  im- 
portant anatomical  facts  which  gave  lustre  to  his  successors  must  have 
been  known  to  him.  The  tube  leading  from  the  tympanum  to  the  throat 
and  the  valve  of  the  vena  cava  bear  his  name. 

Sealdus  Columbus  of  Cremona,  Professor  of  Anatomy  at  Padua,  bom 
in  1544,  was  a  pupil  of  Vesalius,  and  a  skilful  anatomist.  In  his  principal 
work,  *De  Re  Anatomica,'  1.  xv.  Venet.  1569  fol.,  he  rectifies  the  anatomy 
of  the  bones,  and  gives  a  good  description  of  the  brain,  the  internal  ear, 
and  the  ventricles  of  the  larynx. 

Jean  Philip  Ingrassias,  another  pupil  of  Vesalius,  bom  in  1510  at 
Ragalbuto  in  Sicily,  studied  at  Padua.  In  his  commentary  on  the  osteo- 
logy of  Gralen,  published  in  1603,  by  his  grandson,  he  corrected  many 
errors  and  gave  a  correct  account  of  the  conformation  of  the  ethmoid  and 
sphenoid  bones,  hence  the  name  parvoe  alee  Ingrasaive,  He  also  first 
described  the  third  bone  of  the  tympanum,  called  stapes,  a  description 
equally  claimed  by  Eustachius  and  Fallopius. 

Grabriello  Fallopio  (Fallopius)  was  bom  at  Modena  about  1523 ;  died  at 
Padua  in  1562.  Fallopius  was  both  the  pupil  and  the  successor  of  Vesa- 
lius at  Padua.  Although  he  at  first  took  the  part  of  Galen  against  his 
master,  he  tried  to  reconcile  their  teachings.  His  chief  work  {eximium 
opus,  Haller),  *  Observationes  Anatomicae,'  which  was  published  at  Venice 
in  1561,  just  a  year  before  his  death,  formed  an  epoch  in  the  science  of 
human  anatomy.  He  rectified  the  description  of  many  parts  which  Vesa- 
lius had  lefk  incomplete.  He  gave  a  more  accurate  account  of  the  auditory 
apparatus  than  had  hitherto  been  published,  by  describing  the  vestibule, 
the  semicircular  canals,  the  fenestrae,  the  aqueduct  which  bears  his  name, 
&c.  In  his  researches  on  the  organs  of  generation  in  both  sexes,  he  dis- 
covered, or  at  all  events  first  described,  the  utero-peritoneal  canals  (tubae 
Fallopiae). 

Julius  Caesar  Aranzi  (Arantius),  bora  at  Bologna  about  the  year  1530 
(died  1589),  was  also  among  the  most  eminent  of  the  pupils  of  Vesalius. 
His  work  *De  Humano  Ycetu  Opusculum,'  Venet.  1571,  gives  the  first 
correct  account  of  the  anatomy  of  the  foetus.  In  his  description  of  the 
anatomy  of  the  brain,  Aranzi  was  the  first  properly  to  describe  the  inferior 
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comua  of  the  ventricles;  he  also  first  described  the  hippocampus,  the 
choroid  plexus,  and  most  of  the  sinuses  at  the  base  of  the  cranium,  also  the 
corpora  Arantii  of  the  sigmoid  valves. 

Constantia  Varoli  (Varolius),  bom  at  Bologna  in  1543  (died  in  1575), 
only  published  during  his  life  a  single  epistle,  *  De  Nervis  Opticis,'  &c., 
Padua,  1572,  in  which  he  proposes  a  new  method  of  dissecting  the  brain. 
He  distinguishes,  better  than  had  been  done  before,  the  organs  at  the  base 
of  the  encephalon,  and  especially  the  annular  protuberance  which  bears  his 
name  (Pons  Varolii).  A  long  time  after  his  death  was  published  his  prin- 
cipal work,  *De  Resolutione  Corporis  Humani  Libri  Quatuor,'  Francf.  1591. 

Hieronimo  Fabrizio  (Fabricius  ab  Aquapendente)  was  bom  in  1537  at 
Aquapendent^  in  the  Papal  States,  and  died,  at  the  age  of  eighty-two,  in 
1619.  He  became  at  an  early  age  the  pupil  of  Fallopius,  whom  he  suc- 
ceeded in  1 562.  Fabricius  is  now  chiefly  remembered  as  having  been  the 
tut<w  of  William  Harvey,  whose  great  discovery  was,  according  to  his  own 
statement,  suggested  by  the  discovery  of  Fabricius  of  the  valvulur  struc- 
ture of  the  veins.  Some  of  these  folds  or  valves  of  the  veins  had  been 
noticed  by  the  predecessors  of  Fabricius,  but  no  one  had  given  a  rational 
suggestion  of  their  use  until  Fabricius  traced  them  through  the  whole 
venous  system  (*De  Venamm  Ostiolae,'  Padua,  1603,  foL). 

William  Harvey,  bom  at  Folkestone,  April  1, 1578  ;  died  June  3, 1657. 
After  a  residence  of  six  years  in  Cambridge,  he  proceeded  to  Padua,  where 
he  attended  the  lectures  of  Fabricius  on  anatomy,  and  of  Casserius  on 
surgery.  After  taking  his  degree  he  returned  home,  and  was  appointed 
physician  to  St.  Bartholomew's  Hospital.  The  great  discovery  of  the  ' 
circulation  of  the  blood,  obscurely  conjectured  and  partially  taught  by 
Servetus,  was  finally  established  by  the  labours  of  Harvey,  who  proved  to 
demonstration,  not  merely  the  minor  circulation  through  the  lungs,  but 
the  general  or  systemic  circulation  of  the  blood  from  the  left  side  of  the 
heart,  by  the  aorta  and  its  subdivisions,  to  the  right  side  by  the  veins. 
Although  Harvey  announced  his. views  on  the  circulation  as  early  as  1619, 
in  his  lectures,  it  was  only  in  1628  that  he  printed  his  '  Exercitatio  Ana- 
tomica  de  Motu  Cordis  et  Sanguinis  in  Animalibus.' 

It  is  not  within  our  scope  to  notice  the  controversies  to  which  Harvey's 
discovery  gave  rise.  The  only  opponent  he  condescended  to  answer  was 
Joannes  Biolanus,  the  son.  Begins  Professor  of  Anatomy  at  Paris. 

Among  the  many  claimants  as  regards  priority  in  the  discovery  of  the 
circulation,  we  may  mention,  merely  as  a  curiosity,  Leonardo  da  Vinci, 
whom  Dr.  Bobert  Knox,  the  well-known  anatomist,  with  some  hesitation 
mentions  to  that  effect,  not  indeed  as  a  discoverer,  but  as  one  to  whom  it 
might  have  been  known.  Dr.  Knox,  it  appears,  had  an  opportunity  of 
examining  in  Queen  Victoria's  library  a  sketch-Jbook  of  Leonardo.  *  It  is,' 
says  Dr.  Knox  (*  Great  Artists  and  Great  Anatomists,'  London,  1852, 
p.  160),  *  a  small  folio,  prepared  as  a  sketch-book,  its  leaves  filled  with  figures 
drawn  by  Leonardo,  chiefly  from  dissections  made  either  by  himself  or 
conjointly  with  Delia  Torre.  .  .  .  Turning  the  leaves  hastily  over,  I  stum- 
bled on  a  drawing  of  the  semilunar  valves  of  the  aorta,  in  a  variety  of 
positions,  so  as  to  show  their  descriptive  anatomy.  The  corpuscules  of 
Arantius  have  not  been  forgotten.  Now  all  this  occurred  long  before  the 
age  of  Fabricius  and  Harvey,  and  even  before  that  of  Vesalius ;  for  Delia 
Torre  and  Da  Vinci  preceded  all  these. 
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*  It  may  have  been  that  he  was  acquainted  with  the  circulation  of  the 
blood.  Who  can  tell  the  extent  of  his  knowledge  until  the  volume  be 
carefully  examined,  figure  by  figure,  line  by  line,  page  by  page,  by  an 
anatomist  ? ' 

ANATOMY  IN  FRANCE  AND  ENGLAND. 

Hitherto  Italy  had  taken  the  lead  in  science,  and  consequently  in  ana- 
tomy ;  but  the  institution  of  the  College  de  France,  in  1550,  by  Francis  I. 
attracted  a  great  many  students  to  that  country.  Among  the  professors 
appointed  were  Guidi  Guido,  better  known  by  his  Latin  name  Vidus  Vidius, 
and  Winter  (Guinterius)  of  Andemach,  a  German.  Vidius  died  in  1567. 
The  anatomy  of  Guidi  (*  De  Anatomia,'  lib.  8)  was  published  at  Venice, 
in  1611.  Winter  published  in  1536,  for  the  benefit  of  his  pupils,  an  ele- 
mentary treatise  on  Anatomy,  entitled  '  Anatomiconim  Institutionum 
secundum  Galeni  Sententiam  ad  Candidatus  Medicinse,"  lib.  iv.,  Basilea;. 
In  this  school  were  educated  Charles  Etienne,  Servet,  Jacques  Dubois, 
(Sylvius),  who  himself  became  the  teacher  of  Vesalius.  Winter  died  in 
1574,  aged  eighty-four. 

Jacques  Dubois  (Sytoius)  was  bom  at  Louvilly  in  1478,  and  took  his 
degree  as  Bachelor  of  Medicine  in  1531 ;  he  was,  at  the  departure  of  Vidius 
for  Italy,  appointed  Professor  at  the  College  of  Triquet. 

There  is  no  doubt  that  Dubois  dissected  many  human  bodies,  yet  such 
was  his  infatuation  for  Galen  that  he  distrusted  his  own  senses ;  hence 
his  anatomy  and  physiology  are  almost  entirely  cast  in  the  mould  of  the 
physician  of  Pergamos.  Among  his  works  are :  '  Methodus  sex  Librorum 
Galeni  de  DiflFerentiis  et  Causis  Morborum,'  Parisiis,  1539 ;  *  Vesali  cujus- 
dam  Calumniarum  in  Hippocratis  Galenique  rem  Anatomicam  Depulsio,' 
Parisiis,  1551.  Dubois  must  not  be  confounded  with  Franciscus  de  le 
Boe,  also  called  Sylvius.  Dubois'  name  is  perpetuated  in  anatomical 
nomenclature  by  the  *  Fossa  Sylvii,'  and  aqueductus  Sylvii. 

Among  the  distinguished  pupils  of  Sylvius  must  be  mentioned  Charles 
Etienne,  bom  at  Paritf  about  the  beginning  of  the  sixteenth  century ;  died 
1 564,  aged  sixty.  Of  his  anatomical  works  may  be  cited,  ^  De  Dissectione 
Partium  Corporis  Humani,'  Parisiis,  1545. 

Servetua  (Michal  Servet),  bom  in  1509  at  Villa  Nuova  Arragonia,  was 
also  a  pupil  of  Sylvius.  In  his  work  *  Christianissimi  Restitutio  '  occurs  a 
passage,  which,  if  it  does  not  by  any  means  prove  that  he  understood  the 
systemic  circulation  of  the  blood,  at  all  events  shows  that  he  had  a  fair 
knowledge  of  the  pulmonary  circulation.  His  fate  is  well  known :  he  was 
burnt  as  a  heretic  at  Geneva,  in  1553,  aged  forty-four. 

Andreas  Ccesalpinus  of  Arezzo  (1519-1619),  the  eminent  philosophical 
botanist  and  jAysiologist,  occujiies  perhaps  the  most  i)rominent  place 
among  the  predecessors  of  Harvey.  He  describes  very  clearly  th^  pul- 
monary circulation,  as  is  shown  from  the  following  passages : — * ...  to  this 
circulation  of  the  blood  out  of  the  right  ventricle  of  the  heart  through  the 
lungs  into  its  left  ventricle,  what  ai)pear8  upon  dissection  answers  very 
well.'  *     That  he  had  a  glimpse  of  the  systemic  circulation  is  proved  by 

'  *Haic  sanguinis  circulation!  ex  dextro  cordis  ventriculo  per  pnlmones  in  sinistrum 
ejusdem  ventriculnm  optima  res^iondent  ea  quo;  ex  dissectione  apparent.' — Qiittft.  Pvri' 
jmtttic.  lib.  V.  cap.  iv. 
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the  following  passage  :  '  In  animals  we  see  that  the  veins  carry  the  ali- 
ment to  the  heart,  as  the  workshop  of  the  implanted  heat,  and  after  the 
aliment  has  acquired  its  highest  perfection,  the  arteries  distribute  it 
through  the  whole  body  by  means  of  the  spirit  which  has  been  produced 
in  the  heart  from  the  same  aliment.* 

Gaspar  Asellio  (Asellius),  Professor  of  Anatomy  at  Pavia,  bom  about 
1581  at  Cremona  (died  1626),  rediscovered  the  chyliferous  vessels  in  a  dog, 
in  the  year  1622.  In  1628  they  were  seen  by  Nicolas  Pairese  in  the 
autopsy  of  a  convict  who  had  been  well  fed  before  his  execution.  Jean 
Pecquet,  a  student  at  Montpellier,  discovered  in  1647  the  common  trunk 
of  the  lacteals  and  lymphatics  in  some  domestic  animals.  Jahn  van 
Hoome,  bom  at  Amsterdam  in  1621  (died  in  1670),  described  the  thoracic 
duct  in  the  human  body,  *  Novus  ductus  chyliferus,'  ftc,  Lugd.  Balav. 
1652,  Thomas  Bartholinus,  bom  at  Copenhagen  in  1616  (died  1702), 
I^erhaps  the  most  learned  physician  of  his  age ;  Olaus  Rudbeck,  professor  at 
Upsala,  born  in  1630  (died  1702);  George  Jolyffe,  and  many  others, 
were  all  occupied  in  tracing  the  distinction  between  the  lacteals  and  the 
lymphatics.  There  is  no  doubt  that  Kudbeck  traced  the  lymphatics  of  the 
large  intestines  to  the  thoracic  duct,  and  this  latter  to  the  subclavian  vein. 
This  he  demonstrated  in  the  presence  of  Queen  Christina  in  1652. 

The  quarrels  of  the  respective  authors  touching  the  priority  of  dis- 
coveries in  the  anatomy  of  the  lymphatic  system  cannot  be  easily  decided, 
owing  to  the  almost  simultaneous  publication  of  their  workson  this  subject. 
AseUi  (in  1622),  Pecquet  (in  1649),  and  Eudbeok  (in  1651)  published 
their  researches,  but  Budbeck  generalised  their  existence.  Many 
anatomists  have  studied  the  lymphatic  system:  Bartholin,  G.  Jolyffe, 
Glisson,  Fohnaann,  Hunter,  Newson,  Magendie,  Mascagni,  Meckel, 
Nuck,  Buysch,  among  the  older  ones ;  and  Sappey,  His,  Becklinghausen, 
Waldeyer,  Schweigger-Seidel,  Toldt,  Frey,  Axel  Key  and  Ketzius  and 
Klein,  among  modem  ones. 

Thomas  Wharton,  bom  1610  (died  1673),  investigated  carefully  the 
structure  of  the  glands  (*  Adenographia,'  &o.,  London,  1656),  and  gave  his 
name  to  the  ductus  saiivalis  inferior  (Wharton's  duct). 

Francis  Glisson,  bom  in  1597  at  Kampi^ham,  Dorset,  made  himself 
known  by  a  most  minute  description  of  the  liver  (J  Anatomia  Hepatis,'  &c., 
London,  1654).  But  the  chief  anatomical  work  of  this  period  was  un- 
questionably the  *  Cerebri  Anatome,' &c.  by  TAomoa  IFi/iw?,  London,  1664. 
This  work  on  the  brain  and  the  nervous  system  abounds  in  new  informa- 
tion. The  description  is  minute  and  generally  accurate,  so  that  the  order 
in  which  he  numbered  the  cranial  nerves  is  still  followed  by  modem 
anatomists.  Willis  acknowledges  his  great  obligations  to  his  intimate 
friend  Richard  Lower. 

Nicolas  Steno,  bom  at  Copenhagen  1638  (died  1686),  accurately 
describes  (*Observationes  Anatomicae,'  &c.,  Leyden,  1662)  the  lacrymal 
gland  and  passages,  and  the  parotid  duct,  which  bears  his  name. 

'  'Inanimalibns  videmnfi  alimentum  per  venss  duci  ad  cor,  tanqnam  ad  officinam  caloris 
insiti,  et  adepta  inibi  ultima  perfectione,  per  arterias  in  universam  corpus  distribai,  agente 
spiritu,  qui  ex  eodem aliment o  in  corde  gignitur  '  {De  PlantU,  lib.  i.  c.  2).  In  another  pas- 
saj^e  {Qttigit.  Med.  ii.  17),  he  points  out  the  swelling  of  the  veins  beneath  a  ligature  as  a 
proof  of  the  return  of  the  blood  by  the  veins. 
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MICROSCOPIC  ANATOMY. 


Marcellus  Malpighi,  born  near  Bologna  in  1628  (died,  1694),  Professor 
of  Medicine  at  Bologna,  and  afterwards  at  Pisa,  is  justly  regarded  as  the 
founder  of  Microscopic  Anatomy ;  for  he  was  the  first  who  in  his  researches 
greatly  availed  liimself  of  the  aid  of  the  microscope.  He  first  clearly 
described  the  structure  of  the  tongue  and  of  the  skin,  demonstrating  that  it 
is  everywhere  beset  with  delicate  papillae,  the  chief  organs  of  touch.  He 
also  discovered  the  rete  mucosum  {rete  Mcdpighii)^  while  his  name  is  also 
a-coeiated  with  the  Malpighian  bodies  in  the  spleen  and  kidneys. 
Malpighi  was  al»<o  the  first  who  examined  the  circulation  with  the  micro- 
i«co|ie.  Among  his  chief  works  may  be  mentioned,  *De  Cerebro;'  'De 
Lingua ; '  *  De  Extemo  Tactus  Organo ; '  *  Marcelli  Malpighi  Opera  Omnia,' 
London,  1686. 

Anton  van  Leuwenhoeff  (bom  at  Delft,  1638 ;  died,  1723),  and  Johann 
Hwanunerdam  (bom  at  Amsterdam,  1637 ;  died,  1680),  acquired  great  repu- 
tation by  their  researches  in  natural  history  by  means  of  the  microscope. 
The  latter  introduced  a  new  method  of  injecting  the  vessels — an  art  which 
was  carried  to  great  jierfection  by  Frederick  Ruysch  (bom  at  the  Hague, 
1638;  died  in  1731).  By  this  contrivance  the  arrangement  of  minute 
vessels  became  visible  to  the  naked  eye.  There  was  scarcely  any  part  of 
the  human  Ixjdy  Kuysch  did  not  inject,  and  he  thus  discovered  many 
particulars  relating  to  the  minute  structure  of  the  lungs,  the  brain  and  its 
membranes,  &c.  By  great  labour  Ruysch  collected  an  anatomical  museum, 
the  first  of  the  kind,  which  he  sold  in  1698  to  Peter  the  Great  for  30,000 
florins.  A  considerable  {>ortion  of  this  museum  became  useless  in  conse- 
quence, it  is  said,  of  the  sailors  having  drunk  the  spirits  in  which  the 
si>ecimens  had  been  preserved  (^  Ruysch  F.  Opera  Omnia  Anatomico- 
3Iedico  Cliirargica,'  Amst.  1737,  5  vols.  4to.). 

Heinrich  Meibom(Meibomius)(bomat  Helmstaet  in  1590;  died  1655) 
rediscovered  the  fjali>ebral  glands  which  bear  his  name  ('  De  Vasis  Palpe- 
brarum Novis  Epistola,'  Helmstaedt,  1666).  Johann  Conrad  Brunner (bom 
near  Schaffhausen,  in  1653  ;  died  in  1727)  discovered  the  glands  named 
after  him  (*  De  Glandulis  Duodeni,'  Heidelberg,  1687).  Johannes  Conrad 
Peyer  (bora  at  Schaflfliausen,  1653;  died,  1712)  discovered  and  described 
the  solitary  and  agminated  glands  which  bear  his  name  (^  Exercitatio 
Anatomico-Medica  de  (ilandulis  Intestinorum,'  Schaffhusii,  1677). 

Joseph-(juichard  Duveraey  (1648-1730)  and  Raymond  de  Vieussens 
(1641-1715)  are  worthy  rejiresentatives  of  French  anatomy  of  this  period. 
The  former  esjKfcially  distinguished  himself  by  his  excellent  treatise  on 
the  organ  of  hearing  (*Traite  de  TOrgane  de  TOuie,'  Paris,  1683),  and  the 
latter  by  the  publication  of  his  great  work,  *  Neurologia  Universalis,'  Lyons, 
1685. 

About  this  period,  William  Cowper  (1666-1709)  published  his 
*  Myotomia  Reformata,'  London,  1694.  Owj)er  distinguished  himself  also 
by  his  minute  account  of  the  urethral  glands,  which,  although  already 
known,  especially  to  M^ry,  still  bear  Cowj)er's  name.  Edward  Tyson  (1649- 
1708)  deserves  special  mention  as  one  of  the  first  P^nglish  physicians  to 
whom  com|)anitive  anatomy  is  much  indebted  (*  The  Anatomy  of  a  Pigmy. 
Comfiared  with  that  of  a  Monkey,  an  Ajkj,  and  a  Man,'  London,  1699). 
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Samuel  Collins,  the  contemporary  of  Tyson,  published  about  the  same  time 
an  important  work  bearing  the  title  *  Systema  Anatomicum  of  the  Body 
of  Man,  Birds,  Beasts,  Fishes,'  &c.,  London,  1685. 

Antonio-Marca  Fafoatoa  (1660-1723),  the  pupil  of  Malpighi,  J.  D. 
Santorini  (1681-1737),  and  J.B,  Morgagni  (1682-1771),  were  at  that 
period  the  representatives  of  anatomy  in  Italy.  The  treatise  of  Valsalva 
on  the  human  ear  (*De  Aure  Humani  Tractatus,'  &c.,  Bologna,  1704)  wan 
the  most  complete  which  had  heretofore  appeared  on  that  subject.  San- 
torini's  anatomical  observations  ('  Observationes  Anatomicae,'  Venet.  1724) 
on  the  muscles  of  the  face  {risorins  Santorini)^  on  the  brain,  the  organs 
of  generation  (circular  fibres  of  Santorini),  are  all  distinguished  by  their 
precision  and  novelty.  Morgagni  (1682;  died,  1771),  although  better 
known  and  more  appreciated  as  a  pathological  anatomist  from  his  great 
work,  *  De  Sedibus  et  "Causis  Morborum'  (Naples,  1 76i  ),  and  his '  Adversaria 
Anatomica'  (Padua,  1741),  proved  a  copious  spring  from  which  succeeding 
anatomists  abundantly  helped  themselves. 

Bernard  Siegfried  Albinua  (1697-1770)  greatly  distinguished  himself 
by  the  publication  ofhis  magnificent  works,  *De  Ossibus  Corporis  Humani,' 
Lugd.  Batav.  1726,  and  especially  by  his  *  Historia  Musculorum  Hominis,' 
Lugd.  Batav.  1734.  In  this  latter  work  he  properly  classified  the  muscles 
and  applied  to  them  names  most  of  which  have  been  adopted  by  anato- 
mists. In  association  with  Albinus  must  be  mentioned  his  great  pupil 
and  successor,  Albert  Holler  otBem  (1708-1777).  Although  the  reputation 
of  Haller  chiefly  rests  upon  his  great  work  on  physiology  (*  ElementaPhy- 
siologica  Corporis  Humani,'  Lausanne,  1757),  he,  nevertheless,  contributed 
largely  to  the  progress  of  anatomy  by  the  publication  of  various  anatomical 
dissertations,  among  which  may  be  mentioned  *  Opera  -Minora  Emendata, 
Aucta  etKenovata  Anatomica,'  &c.,  3  vols.,  Lausanne,  1762-1768. 

Johann  Friedrich  Meckel  (1713-1774),  a  favourite  pupil  of  Haller, 
among  other  works,  published  a  masterly  description  of  the  facial  nerves, 

*  Tractatus  de  Quinto  Pare  Nervorum  Cerebri,'  Goett.  1748.  Johann  Gott- 
fried Zinn  (1727-1759)   published  an  important  treatise   on  the   eye, 

*  Descriptio  Anatomica  Oculi  Humani,'  &c.,  Goettingen,  1 755.  A  second  and 
much  improved  edition  of  this  work  was  published  by  Wrisberg  in  1780. 
Heinrich  Aug.  Wrisberg  (1739-1808),  Haller's  successor  at  Goettingen, 
published  a  number  of  anatomical  treatises,  among  which  may  be  men- 
tioned *  Observat.  Anatomico-Neurologicarum  de  Nervis,'  &c.,  Goett.  1800 
(Wrisberg's  ganglion — nerve  of  Wrisberg).  Peter  Camper  (1722-1789), 
now  chiefly  known  by  his  *  facial  angle,'  published  a  large  number  of 
treatises  on  comparative  anatomy.  His  work,  *  Demonstrationum 
Anatomico-Pathologicarum,'  La  Hay,  1760-62,  is  full  of  interesting 
remarks  on  the  anatomy  of  the  arm.  and  the  pelvis  and  their  incidental 
diseases. 

William  Hunter  (1718-1783)  was  the  author  of  numerous  essays  in 
the  *Philo?ophical  Transactions.'  His  principal  work,  on  which  he  was 
engaged  for  many  years,  is  his  *  Anatomical  Description  of  the  Gravid  Uterus,* 
illustrated  with  thirty-four  plates,  Birmingham,  1774.  John  Hunter 
(1728-1793),  the  younger  brother  of  William  Hunter,  equally  distinguished 
as  anatomist  and  physician,  contributed  largely  to  the  *  Transactions  of  the 
Koyal  Society.'  His  museum  at  the  College  of  Surgeons,  illustrative  of 
human  and  comparative  structure,  sufficiently  establishes  his  rank  as  an 
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anatomist  and  physiologist.  Among  his  principal  published  works  maybe 
mentioned  his  *  Treatise  on  the  Natural  History  of  the  Human  Teeth,'  2  vols, 
1771-78;  also  his  '  Treatise  on  the  Venereal  Disease,'  1786. 

Samuel  Thomas  von  SoemrneHng  (1755-1830)  published  in  the  year 
1794  his  excellent  work, '  De  Cori)oris  Humani  Fabrica,*  Francf.,  6  vols., 
originally  published  in  trerman.  A  new  edition  of  this  imi)ortant  text- 
book, in  eight  volumes,  with  large  additions .  by  Bi&choflF,  Henle,  Theile, 
Valentin,  and  other  eminent  German  anatomists  and  physiologists,  was 
published  between  1841  and  1844.  This  great  work  brings  our  anatomical 
knowledge  down  to  1844.  The  seventh  volume,  it  may  be  mentioned, 
contains  the  history  of  the  development  in  mammalia,  including  man. 

Johann  Christian  Reil  {17 59 -ISIS)  greatly  enriched  the  anatomy  of 
the  brain  and  the  nerves  by  his  articles  in  his  *  Archiv  fiir  Physiologic ' 
(Keil's  Island). 

France  was  not  behind  Germany  in  the  cultivation  of  the  science  of 
anatomy.  The  *  Anatomic  Generale  appliquee  a  la  Physiologic,'  Paris, 
1801,  is  jjerhaps  the  ablest  work  on  that  subject  which  France  has  pro- 
duced in  that  period.  Francois  Xavier  Bichat  (1771-1802),  the  author  of 
this  truly  great  work,  was,  unfortunately  for  science,  prematiu-ely  cut  oflF  in 
his  thirty-first  year  by  "typhoid  fever.  With  Bichat  we  may  associate 
George  Cuvier  (1769-1832),  the  founder  of  palaeontology,  and  the  greatest 
zoologist  of  his  time. 

F.  Joseph  Gall  (1757-1828),  the  founder  of  the  system  of  phrenology, 
and  J.  Jasper  Sfnirzheim  (1776-1832),  his  associate  in  the  prosecution  of 
his  researches,  have  both,  whether  their  system  be  received  or  not,  by 
their  contributions  to  the  structure  of  the  brain  and  the  cerebral  nerves,  as 
well  as  by  their  collection  h  of  psychological  facts,  conferred  conpiderable 
benefits  on  anatomical  science  (^Anatomic  et  Physiologic  du  Systeme 
nerveux  en  General  et  du  Cerveau  en  Particulier,'  4  vols.,  Paris,  1809- 
1819). 

Kegnier  de  Graaf,  bom  in  Holland,  1641  (died,  1673),  a  pupil  of  Frances 
de  le  Boe  (Sylvius),  published  in  1663  a  treatise,  *Disputatio  Medica  de 
Natura  etUsuSucci  Pancreatici,'  Lugd.  Bat.,  1673;  and  in  1672  his  work,; 
*  De  Mulierum  Organis,'  &c.,  Lugd.  Bat.  These  works  gained  him  a  great 
rejiutation  as  an  anatomist  (Graafian  vesicles  or  follicles). 

Other  works  on  human  anatomy  were  published  in  England  at  the 
commencement  of  the  present  century  by  the  Monro's,  John  and  Charles 
Bell,  Gordon,  all  of  Edinburgh  University.  Jones'  Quain's  excellent  text^ 
book,  the  eigth  edition  of  which,  edited  by  Sharpey  and  Thomson,  still 
holds  its  own. 

Comparative  anatomy  in  Great  Britain  owes  much  to  the  labours  of 
Richard  Owen,  A.  Carlyle,  Goodsir,  Busk,  W.  H.  Flower,  Huxley  and 
other  writers  of  the  present  day ;  nor  is  it  possible,  limited  as  our  si>aee  is, 
to  name  all  the  authors  who  have  contributed  to  this  branch  of  knowledge. 

After  the  invention  of  the  comi>ound  achromatic  microscope  by  Frauen- 
hofer,  the  minute  structural  anatomy  of  the  tissues  and  organs  was 
almost  created  anew.  Johannes  Miiller  in  Berlin  published  in  1830  a  paper 
on  the  minute  structure  of  the  glands ;  Ehrenberg  in  Berlin,  Purkinje, 
Proohaska  and  Valentin  were  all  engaged  in  microscopic  researches. 
Kieman  gave  the  first  accurate  account  of  the  minute  anatomy  of  the 
liver.     M.  J.  Schleiden  published  in  1838  an  interesting  treatise  on  the 
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cellular  structure  of  plants,  which  was  followed  up  by  a  still  more  im- 
portant work  on  the  cellular  structure  of  both  plants  and  animals  by  Th. 
Schwann,  Berlin,  1839,  and  laid  the  foundation  of  histology.  Thus 
Harvey's  principle,  *  Omne  vivum  ex  ovo,'  was  displaced  by  Virchow's  law, 
*  Onmis  cellula  e  cellula,'  which  in  its  turn  may  be  modified  by  recent  re- 
searches. 

Max  Schultze  pointed  out  the  identity  between  the  sarcode  substance  of 
the  lower  organisms  and  the  cell-contents  in  the  higher  animals,  and  gave 
to  these  substances  the  name  protoplasm.  He  therefore  contended  that 
an  envelope  was  not  necessary  for  the  existence  of  a  cell. 

Becklmghausen  demonstrated  in  1863  the  so-called  wandering  cells, 
and  Waller  and  Conheim  the  diapedesis  of  the  blood-corpuscles. 

With  regard  to  the  cellular  theory  and  the  doctrine  of  evolution,  it 
may  not  be  out  of  place  to  mention  that  Lorenz  Oken  (1779-1851),  the 
great  naturalist,  had  already  in  1805  advanced  the  dogmas  that  ^The 
organic  world  has  for  its  basis  an  infinity  of  vesicles  (or  cells).  The  first 
organic  points  are  vesicles.  .  .  •  Plants  and  animals  can  only  be  metamor 
phoses  of  infusoria.  .  .  .  No  organism  is,  nor  has  ever  been  created,  which 
is  not  microscopic.  .  .  .  Whatever  is  larger  has  not  been  created  but  de- 
veloped. .  •  .  Man  has  not  been  created,  but  is  developed.'  These  propo- 
sitions appeared  in  Oken's  treatise  *0n  Generation'  (*Die  Zeugung,' 
Frankf.,  1805).  With  Oken  must  be  associated  Goethe  (1750-1832),  whose 
researches  on  the  intermaxillary  bone  and  the  theory  of  the  vertebrate 
nature  of  the  skull,  claimed  also  by  Oken,  contributed  to  the  promotion  of 
morphological  science. 

Jean  Lamarck  (1704-1 829)  promulgated  in  his  '  Philosophic  Zoologique 
de  Paris,'  1809,  the  theory  that  all  organised  beings,  from  the  lowest  to  the 
highest  forms,  were  progressively  developed  from  microscopic  particles. 

It  is,  perhaps,  noteworthy  that  in  the  same  year  in  which  Lamarck's 
zoology  appeared  was  bom  Charles  Darwin,  who  in  his  works  on  ^  The 
Origin  of  Species,'  the  *  Descent  of  Man,'  &c.,  endeavours  to  explain  how 
all  existing  species  have  descended  from  one  or  a  few  forms  of  life.  It 
may  be  long  before  the  controversies  which  the  theories  of  development  and 
evolution  have  excited  are  laid  to  rest. 

Space,  as  already  stated,  will  scarcely  permit  me  to  name  the  authors 
of  vsduable  works  on  microscopic,  comparative  and  descriptive  anatomy 
which  have  appeared  during  the  last  twenty  years.  Tiedemann,  Ernst  von 
Baer  (1792),  Th.  W.  Bischoff,  Beichert,  Hyrtl,  Henle,  Budinger,  Hehn- 
holtz,  Luschka,  Aeby,  Meyer,  Krause,  Strieker,  Holfrnann,  Langer,  Gegen- 
baur,  KoUiker,  Hackel,  &c.,  in  Germany ;  G.  and  E.  Saint-Hilaire,  Milne- 
Edwards,  Sappey,  Cruveilhier,  &c.,  in  France ;  Richard  Owen,  Goodsir, 
Allen  Thomson,  Parker,  Struthers,  Humphry,  W.  H.  Flower,  Huxley, 
Mivart,  BoUeston,  Turner,  Goodsir,  Ellis,  and  the  two  Quains,  Sibson, 
Quekett,  Beale,  in  England  ;  Donders,  Vrolik,  Schroeder  van  der  Kolk,  in 
the  Netherlands,  are  only  a  few  of  the  many  eminent  men  of  those  countries 
who  have  in  recent  times  greatly  contributed  to  the  advancement  of  the 
science  of  anatomy. 
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CHAPTER  II. 

INTRODUCTORY  OBSERVATIONS. 

The  Science  of  Morphology  {fiop<l>i]^for7yi  or  structure,  and  Xcjos^ 
discourse),  or  Anatomy  (ai/i = apart,  and  rifMvco = /  cut),  is  a  division  of  that 
branch  of  natural  science  which  deals  with  the  organisation  of  living 
beings  (and  is  therefore  properly  called  Biology,  fiiovs=^livvng,  and  \oyos= 
discourse),  and  is  naturally  divisible  into  various  departments,  such  as 
that  of  Human  Anatomy,  with  which  the  present  work  deals  ;  Compara- 
tive AnaioTfiy,  which  undertakes  the  study  of  the  structure  of  different 
animals,  comparing  and  contrasting  them ;  Vegetable  Anatomy,  which 
comprehends  the  examination  of  plant  structure ;  and  Mineral  Anatomy, 
if  I  maybe  allowed  the  expression,  which,  deals  with  the  structure  and 
composition  of  the  inorganic  kingdom.  £ecent  researches  have  shown 
that  there  is  a  definite  plan  of  structure,  subject  to  various  modifications, 
even  itt  the  so-called  inorganised,  third,  or  lowest  kingdom  of  nature. 

Human  Anatomy  forms  a  part  of  the  larger  science  of  Anthropology  or 
Anthropography,  and  has  various  subdivisions.  Macroscopic  Anatomy  deals 
with  the  naked  eye  appearances  of  the  various  systems,  apparatuses  and 
organs,  and  is  called  Descriptive  or  Special  ATixUomy  ;  whereas  Microscopic 
AnaJUrmy  or  Histology  (firom  lards  =^  a  web  or  ^is^ug)  deals  with  the  minute 
structure  of  the  various  systems  and  organs,  and  this  branch  of  the  subject 
has  been  called  General  Anatomy. 

Histogenesis  is  that  branch  of  minute  anatomy  which  studies  the 
origin  and  mode  of  formation  of  the  elements  and  tissues. 

General  Anatomy  may  have  its  special  departments,  as  Special  Anatomy 
may  have  its  general  sections,  e.g.  the  general  part  of  general  anatomy 
would  deal  with  the  description  of  elements  which  are  common  to  many, 
parts  or  organs ;  whereas  the  special  part  of  general  anatomy  would  deal 
with  the  minute  structure  of  elements  which  are  peculiar  to  certain 
tissues.  The  general  part  of  special  anatomy  would  deal  with  parts  which 
are  common  to  various  portions  of  the  body,  and  the  special  part  of  special 
anatomy  has  for  its  object  the  study  of  the  special  structures  which  are 
peculiar  to  certain  organs,  apparatuses,  or  regions. 

Special  or  Descriptive  Anatomy  may  be  treated  of  in  three  ways  :  1, 
the  Analytical,  obtained  by  dissection,  and  called  Anthropotomy ;  2, 
Synthetical  or  Systematic,  in  which  the  study  is  begun  with  the  bones 
and  continued  with  the  ligaments,  muscles,  vessels  and  nerves,  &c.,  as  in 
ordinary  handbooks  of  anatomy ;  and  3,  Topographical  or  Regionxil  Ana- 
tomy, in  which  method  certain  parts  or  regions  of  the  body  are  studied  in 
their  entirety,  and  cognisance  is  taken  of  the  relations  and  contents  of  each 
part.  This  last  depailment  of  anatomy  has  both  a  scientific  and  an  im- 
portant practical  bearing,  and  has  been  divided  into  Surgical,  Medical,  and 
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OyncBCological  anatomy,  the  last  including  the  anatomy  of  the  fcetus  and 
child. 

Anthropometry  is  the  name  given  to  the  method  which  consists  in 
measming,  weighing  and  comparing,  or  contrasting  the  various  parf«  or 
organs  of  the  human  subject. 

The  ordinary  descriptions  furnished  by  the  text-books  are  founded  on 
the  dissections  of  a  large  number  of  male  and  female  adults,  and  are  taken 
as  the  norm ;  but  my  view  is,  and  I  would  impress  it  on  the  student,  that 
before  we  can  obtain  the  true  norm,  very  many  thousands  more  subjects 
must  be  carefully  dissected ;  and  the  attentive  worker  will  soon  become 
convinced  of  this  fiict,  because  he  will  observe  that  in  no  two  bodies  are 
the  parts  and  relations  exactly  alike,  and  to  strike  anything  like  a  correct 
average,  it  is  necessary  to  have  an  enormous  number  of  accurate  observa- 
tions from  which  a  correct  mean  must  be  drawn.  Further,  the  element 
of '  personal  equation,'  which  is  a  strong  one,  must  be  duly  allowed  *for  in 
drawing  conclusions  from  the  observations  of  difierent  workers. 

For  the  purposes  of  the  practical  surgeon,  physician,  and  gynaecologist, 
the  fects  of  ordinary  adult  and  foetal  anatomy  are  suiScient;  but  to  a 
thorough  comprehension  of  the  subject  it  is  necessary  to  study  the  develop- 
ment of  the  embryo,  and  this  forms  another  division  of  anatomy,  which  is 
termed  Embryology^  The  student  must  refer  to  his  systematic  books,  or 
to  the  various  monographs  on  the  subject  of  human  and  comparative 
development,  for  this  branch  of  the  subject ;  but  the  anatomy  of  the  foetus 
will  be  given  in  a  separate  section  of  this  work. 

ArvUiropotom/yy  or  Practical^  or  Technical  Anatomy^  deals  with  the 
method  of  dissecting  the  body,  of  preparing  it  prior  to  dissection,  and  of 
preserving  the  various  organs  and  parts  for  the  museum. 

Applied  Anatomy  is,  as  the  term  would  convey,  the  application  of 
anatomical  facts,  and  especially  of  the  relations  of  the  various  organs  and 
{)arts  to  each  other,  to  the  practical  purposes  of  the  surgeon,  physician, 
and  obst>ctrician,  and  may  be  accordingly  divided  into  surgical,  medical 
and  obstetric  anatomy,  the  last  including  the  anatomy  of  the  foetus. 

Physiological  or  Textural  Anatomy  is  synonymous  with  general  ana- 
tomy, and  deals  with  the  minute  structure  of  organs,  preparatory  to  study- 
ing their  uses  or  functions. 

Artistic  or  Plastic  Anatomy  comprehends,  chiefly,  the  study  of  the 
external  configuration  of  the  body,  its  prominent  bony  and  soft  markings 
and  depressions,  and  the  changes  produced  by  muscular  action,  and  is 
studied  by  those  desiring  to  excel  in  the  delineation  of  the  forms,  the 
expresiiion  of  the  countenances,  and  the  modifications  of  the  figures  of  man 
and  the  lower  animals. 

Forensic  Anatomy  deals  with  the  changes  produced  in  the  body  by 
occupation,  climate,  injury,  and  other  causes,  and  if  these  be  produced  by 
disease  or  poisons,  it  becomes  a  branch  of  the  science  of  Pathological 
Anatomy. 

Teratological  Anatomy  has  to  do  with  the  structure  of  monstrosities, 
whether  due  to  deficient  or  excessive  development,  and  may  best  be  con- 
sidered a  branch  of  embryology,  or  of  i>athological  anatomy. 

Anatomy  may  be  studied  from  two  chief  standpoints,  the  morpho^ 
logicaly  and  the  physiological.  In  the  mori)h()l()gical  study  the  various 
branches  of  anatomy  are  called  into  play  to  aid  in  the  elucidation  of 
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general  principles  with  regard  to  the  construction  of  the  humsin  body  and 
that  of  the  lower  animals.  To  attain  to  the  laws  of  morphology,  it  is 
necessary  to  combine  an  extensive  and  accurate  knowledge  of  the  anatomy 
of  man  and  animals  with  the  study  of  development  and  evolution.  In 
the  physiological  method,  the  materials  relating  to  the  structure  of  the 
various  parts  are  furnished  by  anatomy,  and  an  explanation  of  the  func- 
tions or  uses  of  these  parts  or  organs  is  sought  by  the  experimental  and 
practical  physiologist. 

Another  most  important  branch  of  the  subject,  which,  although  in  its 
veriest  infancy,  has  made  great  strides  during  the  last  decennium,  is 
Phylogenesis^  jStiology,  or  Evohition,  which  deals  with  the  origin  of  the 
lower  animals  from  yet  lower  forms,  and  of  man  from  some  inferior  prede- 
cessor. Phylogenesis  studies  the  geneological  pedigree  of  large  groups  of 
the  animal  and  vegetable  kingdoms  or  of  the  entire  kingdoms,  while 
Ontology  or  Ontogenesis  pays  regard  to  the  evolution  of  the  individual. 

Anthropology  is  another  most  important  branch  of  the  subject,  or, 
more  correctly  speaking,  Human  Anatomy  is  a  branch  of  the  science  of 
Anthropology,  which  deals  with  the  structure,  distribution,  habits,  &c.,  of 
the  various  races  of  mankind  in  the  present  as  well  as  in  the  past. 

If  Fossil  ATuUomy,  that  is,  the  study  of  what  is  found  in  the  earth  of 
the  hard  parts  of  man  and  animals,  be  the  subject  of  consideration,  it  is 
called  PalcBontological  Anatomy* 

Veterinary  Anatomy  is  that  portion  of  Zoology  and  Comparative 
Anatomy  which  deals  with  the  structure  of  domestic  animals. 

Ethnology  is  a  branch  of  Anthropology,  and  deals  with  racial  differ- 
ences. As,  in  connection  with  a  work  like  the  present  on  practical  ana- 
tomy, the  student  must  study  some  systematic  works,  he  must  refer  to 
them  for  considerations  as  to  plans  of  organisation,  for  the  various  divi- 
sions of  descriptive  anatomy,  for  an  explanation  of  the  descriptive  terms, 
and  for  classification  and  nomenclature.^ 

THE  HUMAN  BODY  IN  GENERAL. 

The  student  before  proceeding  to  dissection  must  have  a  general  idea 
of  the  external  conformation  of  the  body,  as  it  will  help  him  in  the  study 
of  its  various  regions,  and  it  will  aid  in  the  comprehension  of  the  position 
and  relations  of  the  various  contents  of  these  regions  when  he  is  proceed- 
ing with  their  dissection. 

The  human  body  is  externally  composed  of  two  nearly  symmetrical 
portions,  there  being  a  slight  predominance  in  the  majority  of  cases  on  the 
right  side.  It  is  naturally  divisible  into  the  head,  neck,  trunk,  and  limbs, 
and  each  of  these  segments  is  again  divisible  into  a  certain  number  of 
secondary  regions,  which  are  more  or  less  limited,  and  each  of  which  pre- 
sents a  peculiar  conformation.  The  study  of  these  regions  forms  what  is 
called  external  anatom/y,  or  the  anatomy  of  the  form,  and  this,  with  the 
study  of  muscular  action,  constitutes  the  essentials  of  Artistic  Anatomy. 

The  popular  conception  of  human  morphology  divides  the  body  into, 

>  It  will  suffice  to  state  that  in  my  opinion  the  systematic  divisions  should  be  Osteology 
for  a  description  of  the  bones ;  Arthrology  for  the  joint,  surfaces ;  Syndesmology  for  the 
ligaments ;  Myology  for  the  muscles ;  Angeiology  for  the  blood  and  lymph  vessels ;  Neu- 
rology for  the  nervous  system ;  Splanchnology  for  the  viscera ;  JSsthesiology  for  the  organs 
of  special  sense  ;  and -Embryology  for  the  development  of  the  feet  as.  I  th^k  that  the  term 
Sarcology  would  be  much  preferable  to  Myology. 
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the  head,  the  neck,  the  trunk  or  body,  the  arm,  and  the  leg ;  but  a  more 
accurate  descriptioB  of  the  external  form  is  the  anatomical  one,  which  is 
the  following : — 

1.  The  Head,  divided  into  skull  or  cranium,  and  face  ox  fades. 

2.  The  H«ak. 


).  Had  ot  hunuara*. 
4.  IdL  Eondf lb 
I.  Ant.  lap.  Iplne  Dt  Uinin. 
«.  Rudliil  uta?  It  WTteC 


II.  B«d  of  Indn         „ 
U.  B(H  of  Ant  phaluu  ol  tbi 
IS.  H»d        „  .,         In 

II.  JnncUDn  ol    Dpper  wid 

Uilrdi  ol  funur. 
U.  Utddls  of  tamot. 
lA.  Outar  oondf k  of  fHnnr. 
IT.  PU«Ub. 
K'.TobereleorUlito. 
IS.  Beltltiiilngolut.tlb.wti 
IS.  P»t.  tib.  anoT  lit  uiUa. 
10.  Dtndli  polla  HWy. 


M.  DiglMlartcriaiotbiH. 

II.  Onr  teadaa   of   qukdclnps  a 

H.  One  middle  of  itaniimi. 


8,  The  Tmnk,  divided  into  the  thorax,  breaat  or  chest,  and  the  abdo- 
men or  belly,  the  lower  portion  of  which  is  the  pelvis. 

4.  The  Tpp«r  extremity,  which  is  divisible  into  the  shoulder  or  axilla, 
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the  arm  or  hraehium,  the  elbow  or  euhituB,  the  forearm  or  anHhrachium, 
the  wrist  or  carpus,  aod  ihe  hand  or  ■manus,  eonflisting  of  the  middle 
hand  or  Tnetacarpua,  and  the  fingers,  which  are  the  thumb  or  pollex,  the 
first  finger  or  ijtdex,  the  middle  finger  or  dif/itua  medius,  the  ring  finger 
ur  diffitua  annularie,  and  the  little  finger  or  di^ua  minimua. 


L.  Bersith  carrkal  TertchiK. 


(.  BzLooodr^ 
T.  Onattr 


II.  Onr  hMd  of  HI 


[  Btftuntlon  at  dUitab. 
3B>  Orer  poMU  HApulBT  Krt«7. 


Flo.   3. — DtAQBAJI   OF   MOST  O 


5.  The  Lower  tztremity  is  divisible  into  the  hip  or  coxa,  the  thigh  or 
femur,  the  knee  or  genu,  the  leg  or  crua,  the  ankle  or  radieulus  pedis, 
and  the  foot  or  pea,  consisting  of,  the  heel  or  caliic,  and  the  instep  or 
dorsum  p&iia,  which  ia  made  up  behind  by  the  foot-root  or  tarsue,  and  in 
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front  bj  the  mid-foot  or  metatarsus,  and  the  toes,  which  are,  the  gr&it 
toe  or  kaUux,  the  second  toe  or  digitus  eecv/ndris,  the  third  toe  ot  digitus 
tertius,  the  fourth  toe  or  digitus  quarttia,  the  fifth  and  little  toe  or  digi- 
tus minimus. 

This  anatomical  survey  correeponds  to  the  hcaty  skeleton,  and  to  the 


flff  9     frnVKUHiM  fiKW  nr  THK  mmb,  abd  op  outanbous  nBRVEs  or  the  bolk. 

'0f,tJf*  *o  if'-u  ♦■(«•  /y/firn-Hfl  iKiimn.  ThpHe  \)Rrts  are  covered  by  muscles, 
t^t^itu  wU-'ii  nt''  v<-»'-li  iiri'l  turrvr-H  i-nveloped  by  the  deep  fascia,  around 
^>,>/».  m*  ').*  ««(y'»ftfifil  fHwla  or  fi-llul<>-fntty  tissue,  and  the  skin. 

)(''MA  '^O)  ■twJ'-ff'.  i*  fft'T'*  itdviitK'fd  und  possesses  some  practical,  as 
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well  as  theoretical,  knowledge  of  the  morphology  of  man  and  the  higher 
vertebrates,  and  of  the  processes  of  development  and  evolution,  he  will 
imderetand  that  the  more  correct  division  of  the  body  would  be  simply 
into  trunk  and  Umbs.  This  being  the  better  mode  of  description  it  will 
be  here  nsed. 


The  Trunk. — The  trunk  is  divisible  into  head,  neck,  and  tmnk  or  tprao^ 
properly  so  called. 

The  Head. — ^Thia  comprises  the  cranium  and  face.      In  height  it  mea- 
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■urea  nearly  the  eighth  <4  the  t'jtal  L^igr.t  of  the  body.  It  u  sdu1I«i-  Id  the 
female,  and  varif»  in  8ba|»e,  weigLt,  aid  v-Iome  id  different  individuaU 
and  in  various  race*.  Diifea^e  and  an^in^l:'^  in  its  det-trl-j{rtnent  also 
]irodiice  variationc  in  iU  t\a\x  and  »ize.  WL<fa  deTe;<.|>aK-Dt  ha^  been 
arreBted  there  is  the  conditi'iD  caU"^  tuirro-cpi-'ifie,  which  is  almost 
always  a«ttociat«d  with  deficient  intellect ;  and  wL^n  !•»  much  serum  has 


F...  ..-DMG...  TO  .»0.  -li;^X"i 

,         thrown  out  within  the  brain- membranes,  or  ventricles,  hydro-cephalic 

11     re  nroduced.     The  relations  between  the  volumee  of  the  skull  and 

"f  ih"  face  are  subject  to  variation,  and  there  even  seems  to  be  a  sort  of 

t    ^    i,an  between  these  imrtB,  which  is  observable  in  man,  and  m<»«  so 
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by  four  transverBe  lines  passing :  1,  between  the  two  dental  arches ;  2, 
on  a  level  with  the  floor  of  the  orbit  or  malar  prominences  ;  3,  on  a  level 
with  the  upper  margins  of  the  orbits ;  and  4,  through  the  frontal  eminences ; 
but  this  division  is  not  adopted  in  anatomical  works. 

The  Bknll. — This  has  an  ovoid  form,  and  its  greatest  extent  is  in  the 
antero-pofiterior  direction,  &om  the  occiput  to  the  lower  border  of  the 


frontal  bone.  This  ovoid  is  more  or  leas  compressed  laterally,  hence  the 
distinction  into  bracky-cephalie  and  dolicko-cephalic  skulls.  The  summit 
or  vertex  of  the  skull  is  more  or  less  prominent,  and  in  certain  races  or 
individuals  may  be  raised  into  the  form  of  a  cone.  This  has  been  pro- 
duced artificially  in  certain  Tartar  tribes.     The  craniimi  is  divisible  into 


82  HUMAN  MORPHOLOGY. 

five  regions :  I,  the  frontal  or  sinciput ;  2,  the  occiput ;  3,  the  temporal ; 
4,  the  vertex ;  and  5,  the  auricular  or  mastoid  region. 

The  froTVtal  reffion  is  prominent,  straight,  or  retreating,  and  more  or 
less  high  in  dififerent  individuals.  At  the  middle  line  it  presents  a  vertical 
depression,  which  ends  below  in  a  prominence  above  the  root  of  the  nose, 
called  the  glabella ;  and  above,  it  ends  in  the  median  frontal  eminence, 
when  it  exists.  At  its  sides  are  the  lateral  frontal  eminences,  which  are 
separated  by  a  transverse  groove  from  the  suprororbital  ridges. 

The  Occiput  is  rounded,  passing  laterally  into  the  auricular  regions, 
and  at  the  middle  line  below  is  a  prominence,  which  is  the  occipital  pro- 
tuberancey  whose  size  varies  in  different  individuals  and  is  well  covered 
with  hairs. 

The  Temporal  or  temporo-parietal  region  corresponds  to  the  temporal 
fossa  and  temporal  muscle.  It  is  slightly  compressed  below  and  in  front, 
where  it  is  clearly  defined  from  the  frontal  region.  It  is  convex  in  the 
rest  of  its  extent,  and  is  continuous  above  with  the  opposite  temporal,  and 
behind  with  the  auricular  region. 

The  Vertex. — ^This  prominence  corresponds  with  the  meeting  of  the 
occipital  and  parietal  bones.  It  is  more  prominent  in  some  individuals 
than  in  others,  and. in  conunon  with  the  temporal  and  occipital  regions  is 
covered  with  hairs. 

The  Auricular  or  Xastoid  region  is  situated  behind  the  external  ear,  is 
prominent,  and  corresponds  to  the  mastoid  portion  of  the  temporal  bone. 
It  is  continuous  in  front  with  the  temporal  region,  and  behind  with  the 
occipital,  and  is  devoid  of  hair. 

The  skull  contains  the  cerebrum  and  cerebellum,  and  the  cranial  nerves 
pass  through  its  foramina. 

The  Eaee  comprehends,  laterally,  the  auriculaT  region,  the  cheeks  or 
malar  regions,  and  the  parotid  regions ;  and,  in  the  middle  line,  the 
nasal,  buccal^  and  mental  regions,  which  will  be  described  in  the  dissec- 
tion of  the  head  and  neck.  In  the  face  are  situated  the  organs  of  special 
sense — i.e.  the  eye,  ear,  nose,  tongue — and  also  the  mouth. 

The  Heck. — This  is  divisible  into,  1,  anterior  region  ;  2,  posterior  or 
nuchal  region ;  and  3,  two  lateral  regions ;  and  its  length  in  the  upright 
position  of  the  head  measures,  from  the  chin  to  the  middle  of  the  inter- 
clancular  notch,  about  a  quarter  of  the  length  of  the  trunk.  It  may  be 
long  as  when  the  shoulders  and  upper  ribs  are  sloping,  or  it  may  be  short 
and  impacted,  as  it  were,  between  the  shoulders.  Its  circumference  and 
volume  are  variable,  and  in  women  it  may  increase  in  size  during  menstrua- 
tion and  pregnancy,  in  consequence  of  the  greater  size  of  the  thyroid  body 
at  those  periods.  In  man  it  has  the  form  of  a  triangle  whose  imgles  are 
rounded  in  consequence  of  the  prominence  of  the  thyroid  cartilage  and  of 
the  stemo- mastoid  muscles,  but  in  women  it  is  nearly  cylindrical  and  more 
slender,  and  in  the  sub-hyoid  origin  often  has  a  transverse  fold  called  the 
Collar  of  Venxis,  The  various  sub-regions  will  be  given  with  the  siuface 
markings  in  the  dissection  of  the  neck.  In  the  neck  are  situated  the 
windpipe,  or  Uvnpix^  the  cesophagus,  or  gullet,  the  thyroid  body,  the 
carotid  arteries,  jugular  veins  and  lymphatics;  and  at  its  upper  part, 
beneath  the  lower  jaw,  are  the  submaxillary  salivary  glands.  The  cervical 
spinal  nerves  and  the  pneumogastric  and  sympathetic  run  through  the 
neck. 

The  Tnmk  is  composed  of  three  parts — the  thorax,  abdomen,  and  pelvis. 


Fig.  7.— Fbhale  skelbtok.    Aktebiob  view  (uabghall}. 
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FlO,    S.— KBT-PiaDRB   0 


r  THE  Riani  side 
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The  Thorax  hag  the  form  of  a  quadrangular  pyramid  whose  base  is 
above  and  is  compressed  from  before  backwards.  This  shape  is  juBt  the 
opposite  to  that  of  the  bony  framework  of  the  thorax,  and  is  due  to  the 
presence  of  the  Bcapulse  and  of  the  soft  parts.  The  right  side  of  the  chest 
is  usually  larger  than  the  left,  and  its  axis  is  not  ordinarily  in  a  right  line 
with  that  of  the  abdomen ;  i.e.  a  line  passing  from  the  inter-ckvicidar 
fossa  to  the  middle  of  the  xiphoid  ap[iendix  makes,  with  another  line 


Flo.  9.— BlOHT-SIDE  VIEW  OP  THK  SPIKAL  COLUMN,  RtBB,  AND  PELVIB. 

])assing  from  this  appendix  to  the  pubic  symphysis,  an  obtuse  angle  ojten 
to  the  right.  Independently  of  the  size  of  the  mammie,  the  sexual  dif- 
ferences are  well  marked  in  women,  and  the  thoracic  diameters,  but  chiefly 
the  transverse  diameters,  are  less  than  in  men.  The  maximum  antero- 
posterior diameter,  instead  of  corresponding  to  the  base  of  the  xiphoid 
appendii,  is  at  the  middle  of  the  stemum,  which  presents  an  anterior  cur- 
vature. It  has,  besides,  a  more  vertical  position  than  in  man,  and  thuii 
the  feminine  chest  possesses  a  more  rounded  form.  The  thorax  is  divisible 
into  an  anterior,  posterior,  and  two  lat«ral  regions,  which  will  be  described 
with  the  diasection  of  this  part ;  and  it  contains  the  heart,  aorta,  and  other 
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Urge  blood-vessels,  the  lungs,  bronchi,  the  contiauation  of  the  oesophagus, 
and  part  of  the  thoracic  duct. 

The  Abdoman,  or  hdly,  is  situated  between  the  lower  boundary  of  the 
thorax  and  the  upper  limit  of  the  thighs,  in  front,  and  the  buttocks 
behind.  Its  deeper  boundaries  will  be  given  with  its  dissection.  It  is 
larger  behind  and  in  firont  than  laterally  over  the  ribs,  where  its  height 
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is  measured  by  the  distance  between  the  twelfth  rib  and  the  iliac  crests. 
This  interval  is  larger  in  women  than  in  men.  Tlie  abdomen  presenia 
sume  noticeable  sexual  differences.  It  is  longer  and  more  projecting  in 
front  in  women  and  larger  below  than  above.  In  pregnancy  in  women,  and 
in  obesity  in  both  sexes,  us  well  as  in  abdominal  and  pelvic  tumours,  con- 
siderable nioditications  are  produced  in  the  size,  shai)e,  and  consistence  of 
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the  abdominal  wall.  It  is  divisible  into  an  anterior  part  or  abdomen 
proper,  a  posterior  or  lumbar  region  and  two  lateral  regions  or  flanks,  and 
haa  been  artificially  divided  by  certain  arbitrary  lines  for  the  convenience 
of  tbe  description  of  its  contents.  These  will  he  given  when  the  abdomen 
is  dissected.     In  the  abdomen  are  contained  the  stomach,  small  and  large 


0^  Bxtcnul  oblique. 
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Fio.  11,— Diagram  op  the  superficial  MtrscLBS.    Fbokt  view. 

intestines,  liver,  spleen,  pancreas,  kidneys,  supra-renal  capsules,  thoracic 
duct,  abdominal  aorta  and  its  branches,  the  portal  vein  and  its  radicles, 
and  the  inferior  vena  cava  and  its  tributaries. 

Pelvis.— The  external  markings  of  the  pelvis  are  not  very  distmct,  but 
certain  important  sexual  differences  are  recognisable.     In  women  it  is 
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\uri^i-r,  itutTi:  v'lliiminoiiH,  and  above  the  great  trochanters  it  is  abruptly 
rifiitirl<!(l  and  \»  cifnlinnoiis  with  the  latcnil  walla  of  the  abdomen,  whilst 
)H-\<m  th(!  trwrhanti-w  it  is  gradually  lo-t  in  the  curve  of  the  thigh.  In 
lifrtjiin  rmriw  itti  ini.-lfnation  in  very  grt-at.  It  is  divisible  into  five  regions  : 
1,  An  anterior  or  p«/>fc  region.     '2.  A  [losterior  or  f/Zit/i^i  region,  which  in 


rot-TCRiou  \ 


\\tf-  fitfi-il"  II<<Mii|iIi>In  ii<'i|1iIi'i'h  ii  vciv  K<'*''>'  "^f*-'  '*}'  ^^^  aociimulntioii  of 
liil  ((HI  Mil'  hI'i''  "■  I'liKii""!"  ""''■  ''"'  'i'"'  |iivg«tim-y.  This  is  by  thein 
iiiuitMli'd  III  <i  K>'''i<  "'MI'  "'  l'<'"<'tv.  Il  IN  (oiixtmit  in  various  degrees  in 
thr  |l.i«i'Miimii-iir  Hii"liM.rt..  ll.'The  IiK.tuI  r.gi..ns.  mm.  or  hips.  4. 
'I'll"'  llih.il.ir  tir  f.nu,<iiil  nyioii  i  mid  .\  tlit-  gu.iu  .u-  ilio-hujulnal  region, 
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which  merges  above  in  the  abdominal  wall  and  below  into  the  thighs. 
The  surface- markings  of  these  regions  will  be  described  with  thpir  dis- 
section. Within  the  pelvis  are  the  bladder,  rectum,  iliac  arteries  and 
internal  organs  of  generation  in  the  female,  and  attached  to  the  pubes  are 
the  external  genitals  of  both  sexes. 

lambt. — The  upper  and  lower  members  are  composed  of  an  equal 
number  of  segments,  and  are  subdivided  into  an  equal  number  of  secondary 
regions  which  correspond  in  the  upper  and  lower  limbs ;  e.g.  the  arm  with 
the  thigh,  the  forearm  and  leg,  shoulder-joint  and  hip-joint,  elbow  and 
knee,  wrist  and  ankle,  and  the  hand  and  foot.     The  limb  segments  only 


flo.  13.— diaobah  of  mesvovs  sibtbm  of  tub  uppba  half  of  the  body. 
Anteuior  view. 

Tbe  DOTH  of  tlw  lovtT  llmbft  uv  omitted,  but  tlit  Imnbu  plexiu  In  tAiowtl    Hix  pneumoffiatrta 
uv  tBCa  nuulng  dowo  naar  tbe  BLd»  of  thr  cord. 

change  in  form  during  muscular  contraction,  but  the  joints  are  of  course 
susceptible  of  motion,  and  change  their  outward  form  in  tbe  various 
movements  of  the  limbs.  Mobility  is  the  great  characteristic  of  the 
upper  or  thoracic  member ;  and  strength  for  the  supywrt  of  the  body  and 
for  locomotion  is  the  characteristic  of  the  lower  or  abdomtjial  member. 

The  TTpper  or  Anterior  Extremity. — When  this  is  hanging  free  by  the 
side  of  the  body  with  the  fingers  extended,  it  reaches  to  the  junction  of 
the  middle  and  lower  third  of  the  thigh,  and  in  this  position  the  hand  is 
between  pronation  and  supination.  The  upper  limb  is  divisible  into  the 
following  secondary  regions:  shoulder,  a  si  lia,  arm,  elbow,  forearm,  ^Trist, 
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and  hand  with  the  6nger8.  These  will  be  described  in  a  subsequent  part 
of  the  work,  but  it  may  here  be  mentioned  that  the  forearm  is  longer  in 
men,  that  the  hand  equals  in  length  a  fourth  of  the  whole  length  of  the 
upper  limb,  and  also  is  said  to  equal  the  distance  between  the  ends  of  the 
upper  incisors  and  the  vertex  of  the  skull,  also  the  distance  from  the 
occipital  protuberance  to  the  root  of  the  nose,  the  distance  from  the  inter- 
clavicular notch  to  the  acromion,  and  is  the  third  of  the  length  of  the  spine, 
the  sacrum  not  being  included.  It  appears  thus  to  be  a  true  unit  for  the 
measure  of  the  human  body.  It  is  irregularly  quadrangular  and  its  form 
varies  in  individuals, but  maybe  reduced  to  two  fundamental  types:  1, 
the  masculine,  in  which  the  transverse  diameters  preponderate ;  and  2,  the 
feminine  type,  in  which  all  the  measurements  are  smaller. 

Lower  IbLtreinity. — Its  length  is  about  one-tifth  greater  than  that  of 
the  upper,  and  it  is  proi>ortionately  smaller  in  women.  It  is  divisible  into 
the  hip,  thigh,  knee,  leg,  ankle,  and  foot  with  the  toes,  the  surface  mark- 
ings of  which  will  be  given  in  the  dissection  of  these  regions. 

Proportionate  Weight  of  the  Body-parts.—  A  great  number  of  circum- 
Ktances  modify  the  development  of  the  human  body,  such  as  hereditary 
influences,  climate,  food,  hygienic  surroundings,  exercise,  regimen,  &c., 
and  the  result  of  these  various  influences  is  patent  to  the  observant  eye  at 
any  hour  of  the  day.  Several  attempts  have  been  made  to  reduce  these 
variations  into  definite  laws,  and  for  the  numerous  observations  which 
have  from  lime  to  time  been  made  to  ascertain  the  average  stature, 
weight,  and  capacity  in  European  countries,  the  student,  should  he  be 
interested  in  anthropology,  or  in  medico-legal  subjects,  must  refer  to  the 
works  of  Quetelet,  Tenon,  Riecke,  Krause,  Hoffmann,  Liebig  and  Bischoff, 
and  Roberts  on  Anthroj>omptry ;  but  it  may  be  of  use  to  the  student  to 
give,  in  this  connection,  Krause's  recent  table.  The  measurements  are 
expressed  in  fractions  of  a  metre,  the  average  height  of  man  being  es- 
timated at  1*67  metre. 


Height  of  the  body 

From  the  vertex  to  the  pdJ  of  the  coccyx . 

uuibilicus 


f^ 


» 


V 


Ileati, 

Height  of  the  head,  anterior  part 

„  „  posterior   „ 

\jpwri\\  of  the  head  irom  occiput  to  front 
lireadth  of  cranium,  tempornl  diameter 
Horizontal  perimeter  of  cranium 
Height  of  face  from  root  of  now  to  chin 
Size  at  the  level  of  the  nuilars  . 
Brea<lth  in  front  of  the  ears 
Depth  from  the  point  of  the  nose  to  the  car 


Xrck, 


•» 


Height  of  the  anterior  part 

„  pmterior 

Breadth  ot  neck 
Depth  ,, 

Circumfrrence  of  neck 


Man 

Wonmu 

111. 

in. 

l-7;J7 

1  020 

0%^7/) 

0S4S 

001)2 

OCol 

0-217 

O^O-T 

0142 

ai;v> 

0-20:{ 

OUK) 

0142 

0-1 2S 

0010 

0-570 

OHO 

0101 

Olio 

o-ioi 

0149 

0-110 

0108 

0-lOS 

OlOS 

0101 

0-110 

0  1  OS 

Oils 

0101 

01  OS 

0101 

o;wu 

0;i25 
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Thorax, 

Man 
m. 

Height  of  sternal  region 0*100 

„        lateral  parts 0-362 

Breadth  between  the  shoulders 0*420 

„       on  a  level  with  the  axilla     ....  0*257 

Height  of  the  posterior  part 0*208 

Breadth  of  the  hack  witn  the  shoulders     .        .  0*339 

Abdomen. 

Height  of  the  anterior  wall  .        .        .        .    0*312 

Distance  from  the  epigastrium  to  the  umbilicus  0*170 

y^  „  umbilicus  to  the  pubis  .        .        .0*135 


Woman 
m. 

0*176 

0*319 

0-346 

0*237 

0-298 

0*319 


0-339 
0179 
0*162 


Upper  Limb, 

Length  of  arm 0*325  0298 

Breadth     „ 0*095  0088 

Thickness, 0088  0-081 

(>*ircumference  of  arm 0-286  0*257 

Length  of  forearm 0  271  0*244 

Its  thickness  at  the  upper  end  .        .        .         ,         .    0081  0*074 

Its  circumference 0*271  0244 

Its  thickness  at  the  lower  end 0*054  0*047 

Its  circumference O-ltK)  0*176 

Length  of  the  hand 0*196  0*176 

Breadth  of  the  hand 0*108  0096 

Lower  Limb. 

Height  of  the  hip 0-244  0*217 

Length  of  the  thigh  from  the  groin  to  the  knee          .     0*475  0*400 

Its  upf  er  circumference 0-515  0*488 

„  lower            „               '»-339  0*319 

Length  of  the  leg  from  the  knee  to  the.  ankle     .         .    0*48^  0-414 

(Circumference  of  the  calf 0*366  0-^39 

Length  of  the  foot 0*257  0*230 

« 

Qiietelet  has  found  the  following  proportions  to  prevail  for  the  diflferent 
parts  of  the  body,  taking  the  total  height  to  equal  1,000. 

Total  height  of  body 1000 

Head 135 

From  vertex  to  supra-orbital  arch 59 

From  clavicle  to  nipple 105 

Dbtance  between  the  nipples 116 

From  vertex  to  clavicle 1 72 

Distance  between  axilla 1 76 

Diameter  through  the  upper  parts  of  the  axilla 170 

Diameter  of  the  hand 53 

Diameter  of  the  forearm 37 

Distancd  from  the  umbilicus  to  the  patella 318 

„          „        patella  to  the  scle 280 

Height  of  the  malleolar 51 

Distance  from  the  perinreum  to  the  sole 475 

Distance  from  the  summit  of  the  shoulder  to  the  rnot 

of  the  hand 341 

Length  of  the  foot 1 54 

Distance  from  the  vertex  to  the  haw  of  the  nose       ....  9(5 

Diameter  of  the  foot  above  the  toes 57 

I>i4tance  from  the  elbow  to  the  root  of  the  hand  .145 
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The  weight  of  man  is,  on  the  average,  63  kilogrammes,  that  of  woman 
54  kilogrammes.  The  weight  of  the  head  is  about  one-fourth,  and  that  of 
the  trunk  one-third  of  the  total  body  weight.  The  two  upper  limbs  with 
the  shoulders  make  about  one-sixth  of  it,  and  the  two  lower  limbs  with 
the  hips  about  three-sevenths  of  the  entire  weight. 
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CHAPTER  III. 

» 

ANATOMICAL  TECHNICS. 

A  COMPETENT  anatomist  needs  nothing  other  than  the  unprepared  sub- 
ject before  him,  but  it  is  usual  to  inject  the  arterial  system,  and  other- 
wise prepare  the  body  before  the  incipient  anatomist  dissects  it.  In  this 
section,  therefore,  we  will  consider,  1,  the  methods  of  injecting  the  body; 
2,  the  aaatomical  laboratory,  or  dissecting  room,  and  its  appliances ;  3, 
the  method  of  dissecting  the  various  apparatuses,  muscles,  vessels,  nerves, 
&c. :  4  the  method  of  preserving  anatomical  dissections  or  sections ;  and 
5  we  will  conclude  with  some  hints  to  the  student  as  to  how  he  should 
study  anatomy  and  how  to  make  frozen  sections. 

The  Preparation  of  the  Subjects. — There  are  two  objects  which  are 
sought  to  be  attained  before  the  body  is  brought  into  the  dissecting  room. 
The  first  is  to  prevent  or  retard  decomposition ;  and  the  second  is,  to  fill 
the  blood-vessels  or  the  arterial  division  of  them,  so  as  to  enable  the 
student  to  trace  out  the  smaller  branches  and  their  anastomoses,  and  to 
avoid  cutting  them.  If  some  conservative  fluid  were  not  injected  through 
the  body  by  means  of  the  arterial  system,  decomposition  and  putrefaction 
would  proceed  apace,  more  especially  in  the  hot  weather.  In  summer, 
twenty-foiu-  hours  will  produce  a  change  in  the  body,  and  in  winter  it  takes 
from  two  days  to  a  week,  or  even  more,  according  to  the  degree  of  cold, 
to  produce  putrefaction,  which  is  recognised  by  the  greenish  coloiu-  of  the 
skin,  by  the  raising  of  the  epidermis,  which  is  then  easily  removed,  and 
by  the  peculiar  odour  that  is  given  off  at  the  putrefying  points. 

These  preservative  injections  were  largely  used  in  embalming^  and  are 
ordinarily  liquid.  The  materials  which  constitute  them  pass  through  the 
walls  of  the  capillaries  into  the  substance  of  the  tissues,  and  soak  into  the 
various  anatomical  elements.  For  the  study  of  the  arteries  another  kind 
of  injection,  which  consists  of  a  solidifiable  substance,  is  thrown  into  the 
arteries,  after  the  conservative  fluid  has  been  injected  into  them.  It  is 
not  my  intention  to  enter  into  minute  details  upon  the  various  preserva- 
tive fluids  and  their  relative  merits,  nor  to  go  largely  into  the  question  of 
embalming.  For  the  purposes  of  the  student  it  will  suffice  to  give  the 
best  means  of  preserving  the  cadaver  during  a  certain  time — say  a  month 
or  six  weeks— which  should  be  ample  for  all  practical  purposes. 

The  body  being  cold,  there  is  no  great  need  to  introduce  a  warm 
injection,  and  if  the  liquid  be  prepared  it  may  be  injected  into  any  artery, 
and  the  whole  arterial  system  filled,  unless  there  be  a  firm  clot  in  some 
large  vessel  which  impedes  the  injection  ;  but  it  is  better  to  select  a  large 
vessel  such  as  the  femoral  or  carotid  arteries,  and  if  the  body  has  been 
subjected  to  post-mortem  examination  it  will  be  easy  to  inject  the  subject 
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through  the  aorta.  For  ordinary  purposes  a  large  syringe  is  suflBcient,  but 
should  a  greater  i)ressure  be  required,  one  of  the  various  apparatuses 
figured  in  t^xt-books  of  practical  histology  may  be  used.  In  injecting  the 
arteries  and  veins,  a  cannula  (see  fig.  14)  is  introduced  into  the  artery 
which  has  been  previously  cut  down  ui)on  and  exposed.  A  suitable  thread 
is  applied  around  the  vesbcl  and  the  nozzle  of  the  cannula  to  keep  the  latter 
in  its  place.  The  syringe  is  filled  to  the  exclusion  of  air  by  the  injecting 
fluid,  and  is  then  fitted  to  the  cannula ;  the  piston  is  then  to  be  steadily  and 
.firmly  depressed,  and  jerking  to  be  avoided.  This  process  is  repeated  until 
the  injection  has  succeeded;  i.e.  when  the  feeling  of  resistance  shows  that 
no  more  of  the  injection  mass  can  be  introduced. 

The  previous  injection  of  the  disinfecting  and  preservative  fluid  will 
have  cleansed  the  arterial  system  so  as  to  render  it  more  per\'iou«  to  the 
injecting  material,  and  the  success  of  the  injection  will  be  known  by  see- 
ing that  the  subcutaneous  arteries,  especially  the  temporal  or  frontal,  are 
distended  by  the  liquid  and  give  to  the  finger  the  sensation  of  a  vein  full 
of  blood ;  and  if  a  small  incision  be  made  into  the  skin  of  any  part  of  the 
Ixxiy,  some  of  the  injecting  mass  will  exude.  After  some  hours  the 
vessels  appear  to  have  emptied  themselves,  and  the  skin  surface  presents 
a  peculiar  colour  which  is  known  to  the  experienced.  Two  or  three  days 
after,  one  sees  on  the  surface  of  the  skin  little  saline  crystals  which  are 
due  to  the  crystallisation  of  the  salt  which  almost  always  is  contained  in 
the  injection.  The  formation  of  these  crystals  is  indicative  of  a  good 
injection,  and  gives  promise  of  the  subject  being  preserved  for  a  long  time, 
and  this  crystallisation  shows  itself  primarily  on  the  trunk.  These  saline 
crystals  form  more  slowly  on  dissected  parts  of  the  body,  and  only  show  in 
proportion  as  the  parts  become  dry.  The  muscles  and  other  organs  become 
covered  with  a  thick  saline  layer  at  the  same  time  that  they  become 
harder.  These  observations  have  special  reference  to  the  saline  conserva- 
tive injections. 

As  already  stated,  a  clot  may  interfere  with  the  injection,  or  atheroma, 
which  is  a  digeastni  condition  of  the  coats  of  the  vessels,  may  give  rise  to 
extravasjition  of  the  injected  fluid  in  consequence  of  the  rupture  of  the 
vessels,  which  is  due  to  their  inability  to  withstand  the  pressure  applied  in 
the  course  of  the  injection. 

PRESERVATIVE  INJECTION  MASSES. 

1.  WTiite  sugar 1000  parts 

Salt   .........  !^X)     ^f 

Nitrate  of  potash .000    „ 

Water 7.:00     „ 

Mix  and  make  a  solution.  This  injection  preserves  the  colour  of  the 
muscl(»s  and  gives  excellent  results  when  the  arterial  system  has  been 
previously  flushed  with  water. 

2.  Water 10000  parts 

Alum TiOO     „ 

Salt 1».>0     „ 

Mix  and  make  a  solution. 

.3.     Wnter ^HX)  parts 

Chloriile  of  zinc lOOO     „ 

Mix  and  make  a  solution. 
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4.  Water 8000  parte 

Sulphate  of  iron lOUO    ,, 

Mix  and  make  a  solution. 

5.  Hyposulphite  of  soda qs. )  to  make  a  satu- 

W  ater .     q.8.  ^  rated  solution 

6.  A  saturated  solution  of  carbolic  acid  or  thymol,  or  one  of  less 
strength,  is  also  very  serviceable. 

The  hyposulphite  solution  has  the  advantage  of  perfectly  preserving 
the  subjects  without  putrefection  for  two  or  three  months,  and  also  dries 
the  parts  while  preserving  them ;  but  it  has  the  disadvantage,  like  all 
sulphites,  of  causing  a  free  crystallisation  of  the  salt  on  the  smiface  of  the 
preparations,  and  of  blunting  the  scalpel. 

7.  White  arsenic    . 1000  parte 

Water  or  methylated  spirit        ....  10000    „   (Franchina) 

This  solution  is  dear,  and  may  cause  local  or  general  arsenical  poisoning. 

The  solution  of  creasote  has  also  been  employed,  but  some  object  to 
its  odour,  especially  as  it  has  no  great  advantage  over  others  already 
mentioned. 

8.  Commercial  glycerine 1000  parte 

GrystaUised  carbolic  acid ^    » 

Dissolve  the  crystals  in  the  glycerine  in  a  water  bath,  and  preserve  in 
well  stoppered  bottles. 

This  carbolised  glycerine  has  the  advantage  of  giving  suppleness  to 
the  organs,  but  it  Hoes  not  preserve  the  parts  for  so  long  a  time  as  the 
hyposulphate  of  soda  solution.  It  does  not  affect  the  scalpel,  but  its  odour 
is  disagreeable  to  many  people.* 

9.  Hydrate  of  chloral 600  grammes 

Distilled  water 2^  litres 

Glycerine 2^    ,, 

Mix, 

The  anti-fermentiscible  properties  of  chloral  render  it  one  of  the  best 
conservative  agents  of  the  tissues.  It  acts  either  by  combining  with  the 
albuminoid  materials  or  simi)ly  by  the  action  of  contact.  Chloral  alone, 
in  a  solution  of  10  per  cent.,  acts  powerfully  upon  the  muscles,  which  it 
hardens  and  dries  almost  to  pulverisation,  but  if  glycerine  be  added,  as  in 
the  above  formula,  the  tissues  become  more  supple  ;  but  if,  after  injection 
with  this  solution,  the  tissues  are  exposed  to  the  air,  they  dry  gradually, 
and  in  a  few  months  become  mummified. 

10.    Tincture  of  myrrh  or  powdered  myrrh  or  aloes  .     10  per  cent. 

Flour  or  milk  of  sulphur 30      ,, 

Boracic  acid,  crystallised    .  .        .        .    60      ,, 

r  to  make  a  fluid 
Water q.s.  ■    that  will  run  or 

\  flow  well 

This  injection  is,  I  believe,  new,  at  any  rate  to  modem  anatomists,  but 
has  the  inconvenience  to  some  extent  of  interfering  with  the  subsequent 
injection  of  solidifiable  matter. 

1  Terebene  and  Sanitas,  the  new  preparations,  have  also  good  preservative  qualities,  and 
may  be  tried  either  alone  or  mixed  with  glycerine  and  water. 
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11.  Glvcerine .        .     100  parU 

Carbolic  acid 16-17  „ 

Alcohol 11    )) 

Chromic  acid  in  from  2  tx)  5  per  cent,  solution,  and  bichromate  of 
potash  in  5  to  7  per  cent,  solution,  are  good  conservative  injections ;  as 
also  is  MuUer's  fluid,  which  consists  of: 

12.  Bichromate  of  potash         .         .        ^         .        .    2-2^  grammes 

Sulphate  of  soaa 1  „  * 

Aq.  destiU. 100  ,, 

The  following  are  very  good  preservative  injections,  and  number  14 
may  be  injected  as  a  hot  mixture  without  previously  warming  the  body. 
When  this  is  desired  to  be  done  the  mixture  must  be  quite  hot  and  fluid, 
and  the  injection  should  be  done  rapidly.  After  injection  the  body 
should  be  left  for  twenty-four  hours  at  the  ordinary  temperature,  and  then 
the  usual  mixture  of  wax,  tallow,  oil,  and  turpentine,  coloured  with  cinna- 
bar or  some  other  colouring  matter,  should  be  injected.  About  15  pounds 
of  the  mixture  will  be  suflBcient  for  a  body. 

13.  Alcohol  of  96  per  cent q.s. 

(xorrosive  sublimate  to  saturation 

14.  Carbolic  acid 1  pound 

Spirit 1      9» 

Glycerine 1      w 

Water 17      „  (Stieda.) 

15.  Sulphate  of  alum 6000  grammes 

ArseniouH  acid 125        ,, 

Aq.  destiU 3000         „ 

(Gannal.) 

If  more  arsenic  be  added  the  longer  will  the  body  be  preserved, 
(joadby's  liquid,  which  is  a  good  preservative,  consists  of: 

10.    S-a^palt         .  ...     140  grammes 

.\lum 70        „ 

CorroBive  sublimate       .        .        .        0*3     ,, 

I)lHM)1v<»d  in  2J  kilogrammes  of  carefully  filtrated  boiling  water. 
Farrttnt's  fluid  is  composed  of: 

White  arsenic       .  .        .0-11  gramme 

I)ii4jw;1vfd  in  35  gmmmes  of  boiling  distilled  water.  When  cool  the 
%ti\u\um  \n  mixed  with  an  equal  weight  of  glycerine,  and  also  with  an 
I'qiml  weight  of  the  liest  gum  arabic. 

Another  grKKl  conservative  fluid  is  composed  of: 

J  7.    <*hlnrid6  of  sodium        .        .        .     157-6  grammes 

Alum 76  „ 

(/orroflive  sublimate                        .        0014    „ 
Water 1680  „ 

Penriangnnate  of  potash,  or  Condy's  fluid,  chloride  of  lime  or  Burnett's 
flttid,  and  ehlorahnn  have  all  certain  advantages,  and  some  drawbacks. 
HMlleylle  aeid,  the  sulpho-oarbolates,  thymol,  nit mte  of  amyl,  chlorozone, 
eiifnphor,  tiinuin,  pyrogallio  acid,  iron  alum,  saturatt^d  solution  of  common 
•lilt,  and  nulphur  make    excellent   additions   to,  or  substitutes  for,  the 
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various  antiseptic,  disinfectant  or  deodorising  materials  given  in  the  pre- 
vious formulse. 

18.  Wickerheimer's  fluids  for  preserving  animal  and  vegetable  tissues. 

1.    Fotaasa 36  grammes 

Salt 16        „ 

Alum 60        „ 

Dissolved  in  Aq 3  litres 

This  solution  must  be  heated  to  50"*  Centigrade  (122**  Fahr.),  and  9  grammes 

of  salicylic  acid  added,  together  with  45  grammes  of  methylic  alcohol  and 

250  grammes  of  glycerine.     Sometimes  3  grammes  of  saltpetre  are  added, 

and  its  preserving  power  may  be  improved  by  increasing  the  alcohol  to  20 

grammes,  the  salicylic  acid  to  12  grammes,  and  glycerine  to  450  grammes 

per  litre  of  liquid.   This  will  preserve  subjects  for  about  a  month  free  from 

odour. 

2.  Dissolve  in  3000  grammes  of  boiling  water 

100  „  alum 

25  ff  common  salt 

12  ff  saltpetre 

60  ,,  carbonate  of  potash 

10  „  areenious  acia 

Cool  and  filter,  and  to  every  ten  litres  of  the  solution  add  4  litres  of 
glycerine  and  1  litre  of  methylic  alcohpl. 

The  third  formula  has  been  improved  by  Messrs.  Poetz  and  Hohr  of 
Berlin,  who  make  two  kinds,  one  for  injecting  and  one  for  macerating  and 
immersing  bodies. 

3.    Arsenious  acid 
Sodium  chloride 
Potassium  sulphite 

„         nitrate . 

„         carbonate 
Water  . 
Glycerine 
Wood-naphtha 

These  fluids  may  be  injected  into  the  vessels  or  the  body,  or  j>art  may 
be  immersed  and  preserved  in  them.  After  being  removed  from  the  fluid 
and  dried,  the  tissues  retain  their  elasticity  and  the  joints  their  flexibility. 
In  skeletons  thus  prepared,  the  most  complicated  movements  can  be 
executed,  such  as  those  of  the  chest,  larynx,  and  other  parts  concerned  in 
the  mechanism  of  breathing.  Lungs  thus  prepared  may,  even  after  years, 
be  inflated  by  means  of  bellows ;  they  swell  ten  times  their  size  in  the 
collapsed  state,  the  lobes  become  distinct,  the  brown  colour  changes 
gradually  into  red,  and  the  whole  organ  appears  as  if  taken  from  a  fresh 
body.  Sections  of  delicate  tissues,  morbid  formations  which  have  been 
removed  by  operation,  will  appear  after  months  as  if  in  a  fresh  state. 
Anatomical  preparations  that  are  to  be  preserved  dry  are  immersed  in  the 
fluid  from  six  to  twelve  days,  according  to  their  size,  then  taken  out  and 
dried  in  the  open  air.  Hollow  organs,  such  as  lungs,  bladder,  intestines, 
&c.,  must  be  filled  with  the  preserving  fluid,  then  placed  in  a  vessel  con- 
taining the  same  liquid,  and  afterwards  distended  with  air  and  dried.  For 
embalming  and  for  preserving  the  natural  colour  of  organs  or  parts,  they 
must  be  put  immediately  into  the  fluid  and  must  not  be  dried.  See 
*  Brit.  Med.  Jour.'  ii.  560,  749  ;  also  vol.  i. 


For  injecting 

For  Immervlng 

]6  grammes 
80        „ 
200        „ 

12  grammes 
60        „ 
160        „ 

26        „ 
20        „ 
10    litres 

18        „ 
15        „ 
10    litres 

4        „ 

4        „ 
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The  following  mixture  has  recently  been  found  useful  at  the  West- 
minster Hospital : 

Common  white  arsenic,  1  pound,  dissolved  in  a  quart  of  water  with  a 
piece  of  common  washing  soda  the  size  of  a  walnut.  Add  half  a  gallon  of 
brown  glycerine  and  1  j)ound  of  saltpetre  to  preserve  the  colour  of  the 
muscles.  Inject  through  the  aorta  while  the  fluid  is  warm,  and  keep  the 
syringe  in  motion. 

10.     Carbolic  acid 1  pound 

ArfieniouH  acid ^99 

Acetate  of  potash 2      >y 

OlyceriDe 1      »f 

Methylated  spirit 1  gallon 

This  formula  is  used  at  the  London  College  of  Surgeons,  and  if  diluted 
with  suflScient  spirit  will  be  ample  to  inject  three  bodies  and  to  preserve 
them  for  a  very  long  time. 

Fumigation  of  the  body  with  some  preservative  material,  combined 
with  fumigation  of  the  blood-vessels,  i.e.  the  forcing  into  them  of  medi- 
cated vajiours,  has  not  yet  had  a  sufficient  trial,  or  even — so  far  as  I  am 
aware — any  trial  at  all. 


METHOD  OF  PREVENTING  ANATOMICAL  PREPARATIONS  FROM 
DRYING   OR  PUTREFYING    DURING  DISSECTION. 

It  often  happens  that  the  parts  being  dissected  either  dry  rapidly, 
putrefy,  or  become  covered  with  the  salt  of  the  injecting  material  which 
becomes  crystallised.  This  can  be  to  some  extent  prevented  by  keeping 
the  parts  covered  and  wrapped,  or  bandaged  with  material  which  has  been 
dipped  in  a  strong  salt  solution,  or  in  some  preservative  liquid  such  as 
carbolic  acid,  &c.  But  the  solution  of  glycerine  and  carbolic  acid  has  the 
proi)erty  of  im})eding  putrefaction,  of  diminishing  the  formation  of  crystals, 
and  of  preventing  the  drying  of  the  dissected  parts ;  and  if  the  glycerin© 
be  of  good  quality  the  smell  of  the  solution  is  less  disagreeable. 

( Commercial  grlycerine    •        •        .     1000  grammes 
Ci^'stallised  carbolic  acid      .        .  ^        ti 

Dissolve  the  crystals  in  the  glycerine  in  a  water  bath,  and  preser\'e  in 
Veil  stoppered  bottles. 

A  clean  brush  should  be  used  to  spread  this  liquid  every  day  over  the 
prei^aration,  and  in  two  or  three  days  it  will  be  observed  that  the  muscles 
retain  their  colour  and  suppleness,  that  the  tendons  are  more  supple  than 
in  the  fresh  condition  and  become  nearly  transjMirent,  and  that  the  injected 
vessels  are  soft,  and  the  material  injected  into  them  does  not  break  even 
in  a  very  cold  winter.  This  liquid  has,  however,  the  disadvantage  of 
blackening  the  muscles  after  a  certain  time. 

The  following  solution  has  similar  i)roperties  to  the  carbolised 
glycerine : — 

Hydrate  of  chloral        ...      1  part 

of  y  ferine ^1, 

DidtiUed  water      •        .        .        .    10    ,, 
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HYDROTOMY. 


This  name  has  been  given  to  the  method  which  consists  in  washing 
subjects,  or  parts  of  them,  by  passing  a  large  quantity  of  water  through 
the  circulatory  system.  By  this  means  the  body  is  relieved  of  the  blood 
which  it  contains,  and  putrefaction  is  much  retarded.  Now-a-days,  hydro- 
tomy  is  very  rarely  indeed  employed,  but  it  is  of  great  value  if  one  wish 
to  preserve  subjects  for  a  certain  time  without  having  recourse  to  preserva- 
tive injections ;  and  if  it  be  desired  to  make  museum  preparations,  hydro- 
tomy  should  be  employed  before  a  conservative  injection  is  made  use  of.* 

In  the  preparation  of  the  viscera,  which  are  so  often  loaded  with  blood 
post  VKyrteTTiy  it  is  of  gfreat  service,  both  prior  to  injecting  their  vessels 
and  ducts,  and  more  especially  if  the  corrosive  injections  are  intended  to 
be  employed. 

I  am  not  aware  that  the  operation  of  hydrotomy  has  been  employed 
during  dissection,  but  it  has  occurred  to  me  that  it  might  prove  of  service 
in  demonstrating  the  course  of  the  collateral  circulation,  more  especially 
in  the  limbs  and  in  the  outer  parts  of  the  head  and  neck. 

The  entire  subject,  or,  more  conveniently,  a  part  of  the  body,  may  be 
hydrotomised. 

COMPLETE  OR  ENTIRE  HYDROTOMY. 

A  large  vessel,  such  as  the  common  carotid  or  femoral,  must  be  opened ; 
a  glass  injection  tube  or  cannula  must  be  inserted  into  the  vessel  in  the 
direction  of  the  artery,  and  must  be  carefully  and  firmly  tied  in.  To  the 
free  end  of  the  cannula  an  india-rubber  tube  is  attached,  the  other  end  of 
this  tube  being  fixed  to  the  stop-cock  tube  of  the  injecting  apparatus,  the 
size  of  which  will  vary  according  to  the  amount  of  pressm-e  required.  Or 
the  injection  pressure  may  be  obtained  by  means  of  a  connection  with  the 
water  pipes  of  the  room  in  which  the  subject  is  prepared,  provided  sufficient 
pressure  can  be  obtained.  For  partial  injections,  one  of  the  various  ap- 
paratuses described  and  figured  in  works  on  practical  histology  will  be 
sufficient.  The  strength  of  the  rubber  tube,  and  of  the  ligatures  fixing  the 
tube  into  the  artery,  must  be  proportionate  to  the  pressure  of  the  water. 

Another  ligature  must  be  placed  on  the  vessel  into  which  the  tube  has 
been  introduced  so  as  to  prevent  the  escape  of  the  water  by  the  return 
flow,  but  it  is  necessary  to  make  an  opening  in  some  part  of  the  body,  to 
permit  of  the  escape  of  the  blood  before,  or  immediately  on  commencing, 
the  injection.  A  good  seat  of  selection,  on  account  of  there  being  no 
artery  in  the  region,  is  the  midline  of  the  sternum,  which  should  be 
divided  with  a  small  saw,  and  its  two  halves  separated  by  a  piece  of  wood 
driven  in  between  them  with  some  force.  This  permits  the  hand  to  be 
introduced  into  the  thorax,  the  pericardium  to  be  seized  and  opened,  and 
a  small  incision  to  be  made  into  the  right  ventricle.  A  largish  glass  tube 
open  at  both  ends  should  be  inserted  into  the  ventricle ;  the  other  ex- 
tremity of  it  should  project  through  the  opening  in  the  chest.  The  sub- 
ject should  be  placed  either  on  its  side  or  belly,  leaving  the  outer  end  of 

'  Methylated  spirit  and  water  may  be  used  if  it  be  desired  to  obtain  a  preservative  ns 
weU  as  cleansing  effect. 
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the  tube  free;  then,  by  turning  the  8toi>cock,  a  small  stream  of  water 
should  be  allowed  to  flow  through  the  body  for  some  hours,  after  which 
a  larger  stream  should  be  set  running ;  but  care  must  be  taken  not  to 
employ  too  forcible  a  stream,  as  the  pressure  of  the  water  would  either 
lacerate  the  capillaries  of  certain  tissues  or  break  the  ligatures  on  the 
vessels. 

It  will  be  remarked  after  a  little  while  that  the  venous  blood  flows 
from  the  tube  in  the  heart.  This  lasts  for  several  hours,  sometimes  for  a 
whole  day,  and  the  operation  should  be  continued  until  nothing  but  un- 
stained water  flows  from  the  tube.  During  the  operation,  the  cellular 
tissue  of  the  subject  becomes  infiltrated  and  swells,  especially  that  of  the 
face  and  extremities,  and  the  skin  becomes  very  white.  This  infiltration 
soon  disappears,  but  it  is  well  to  leave  the  tube  which  was  placed  in  the 
heart  in  situ  for  several  hours  after  the  flow  of  water  through  the  vessels 
has  been  stopi^ed.  The  artificial  oedema  may  be  got  rid  of  by  making 
several  acupunctures,  or  by  small  incisions  through  the  skin  and  cellular 
tissue. 

When  the  student  understands  the  anatomy  of  the  circulation,  he  will 
perceive  that  by  this  method  the  water  penetrates  the  whole  arterial 
system,  including  the  left  side  of  the  heart  and  the  pulmonary  veins ;  and 
the  pressure  being  continued,  the  water  passes  through  the  capillaries  and 
forces  the  blood  along  and  through  the  veins  to  the  right  side  of  the  heart, 
where  it  has  been  pushed  by  two  different  routes :  one,  by  the  vena  cava, 
which  receives  the  pressure  of  the  water  coming  from  all  parts  of  the 
body ;  and  the  other,  by  the  pulmonary  artery,  which  receives  the  pressure 
of  the  water  which  has  passed  through  the  pulmonary  veins  and  through 
the  left  auricle  and  ventricle.  Those  jmrts  which  are  situated  above  the 
point  where  the  tube  has  been  placed  are  washed  out  by  means  of  the 
collateral  anastomoses. 

If  the  injection  be  too  rapid  it  may  happen  that  the  aortic  sigmoid 
valves  will  offer  an  invincible  obstacle  to  the  passage  of  the  liquid,  and  in 
such  a  case  the  vessels  of  the  lesser  or  pulmonary  circulation  (extending 
from  the  left  auricle  to  the  right  ventricle)  may  remain  gorged  with 
blood. 

PAUTIAL  HYDROTOMY. 

If  it  be  desired  to  wash  out  a  part  of  the  body  or  a  viscus,  the  injec- 
ting tube  must  be  placed  in  the  principal  artery  or  duct  and  the  arterioles 
(in  the  case  of  injection  of  part  of  a  viscus)  must  be  secured  so  as  to 
prevent  the  escape  of  the  water.  If  a  limb  only  is  being  washed  out  the 
blood  may  be  allowed  to  esca|)e  through  the  femoral  or  axillary  veins.  By 
these  means  the  blood  escapes  through  the  corresponding  veins,  which  are 
left  oi)en,  and  the  operation  is  usually  a  simple  one. 

INJECTION  OF  BLOOD-VESSELS. 

To  facilitate  the  study  of  the  blood-vessels  it  is  usual  to  inject  the 
arterial  system  in  order  that  the  method  of  distribution  and  anastomoses 
of  the  smaller  vessels  may  be  made  out.  For  this  ])urpose  different  sub- 
stances may  be  used,  the  best  of  which  will  be  given  in  the  following 
formulse. 
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There  are  different  kinds  of  injections,  the  ordinary  ones  being  em- 
ployed for  the  arteries  and  veins,  and  are  opaque^  unless  it  be  intended  to 
make  microscopic  sections,  and  then  the  vehicle  is  transparent  The  trans- 
parent or  fine  injections  are  used  in  the  study  of  the  capillaries,  but  these 
vessels  may  also  be  injected  with  opaque  materials. 

Special  injections  are  used  in  the  methods  of  corrosion  and  macera- 
tion. 

COMMON  OR  ORDINARY  INJECTIONS. 

Good  injection  masses  should  consist  of  materials  which  rapidly  yield 
to  a  moderate  heat  and  which  become  solid  on  cooling.  They  should  not 
be  too  soft  in  warm  weather,  nor  too  brittle  in  winter — two  inconveniences 
which  belong  to  injection  masses  in  which  tallow  is  used. 

It  is  better  to  dissolve  the  materials  given  in  the  following  formulae 
in  the  water  bath,  but  if  one  be  obliged  to  prepare  them  over  a  fire,  or 
over  a  gas  flame,  the  materials  should  be  placed  in  an  earthen  vessel  the 
interior  of  which  is  varnished  or  enamelled.  The  mixture  should  not  be 
allowed  to  boil,  and  during  heating  should  be  constantly  stirred  with  a 
metal  or  glass  rod  or  clean  piece  of  wood.  These  injections  may  be  pre- 
pared just  before  being  used,  or  may  be  allowed  to  cool  and  be  used  sub- 
sequently. 

All  the  following  formulae  are  good,  but  the  last  is  the  most  penetrating 
injection,  and  the  fourth  is  the  simplest  and  cheapest.  The  spermaceti 
may  be  left  out  from  it :  — 

1.    Tallow   .        .        .        .        .        .  300  parts 

BurguDdy  pitch  or  resin .         .         .  1 20 

Olive  oil 120 

Essence  of  turpentine      ...  60 


Dissolve  in  a  water  bath  and  keep  for  use. 


Dissolve, 


2.    Tallow   . 

White  wax     . 
Venetian  turpentine 


3.    Yellow  wax 
Tallow    . 
Olive  oil 


Dissolve. 


Dissolve. 


4.    Tallow   . 

Yellow  wax    . 
Venetian  turpentine 
Spermaceti 


Dissolve. 


5.  Spermaceti 120 

white  wax     .         .  .         .60 

Venetian  turpentine        ...      60 

6.  Plaster  of  Paris  (finest) 
Size        .         .        .        « 
Aqua,  enough  to  make  a  thin  solution. 


600 
400 
200 


300 
720 
180 


1000 

30 

120 

120 


ft 

n 

jf 
t* 
If 
t* 

tt 

If 


i   Ih. 
3  oz. 


This  injection  sets  in  half  an  hour,  and  dissection  can  be  at  once  com- 
menced. Plaster  injections  should  not  be  used  if  frozen  sections  are  to 
be  made,  as  they  are  too  brittle. 
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7.     Tallow 600  parts 

Yellow  wax i?>^     „ 

Oil 100    „ 

Cinnabar 100    „ 

Essence  of  turpentine     .        .        .      30    ,, 

This  mass  is  less  brittle  and  makes  prettier  injections  if  carmine  be 
substituted  for  the  cinnabar,  but  it  is  dear.     (Auffret.) 

These  substances  may  be  used  by  themselves  or  may  be  coloured  by 
the  addition  of  different  colouring  materials.  A  red  is  ordinarily  used  for 
the  arteries,  blue  for  the  \ceins,  and  green  for  the  canals  or  ducts.  They 
are  mostly  powders,  and  ought  not  to  be  mixed  with  the  injection  mass 
until  after  the  fusion  and  mixture  of  the  substances  which  compose 
them. 

Red  Injections, 

1.  Cinnabar  Anely  powdered         .        .        .40  parts 

2.  Carmine ^     t^ 

Blue  Injections. 

J.     Prussian  blue 6^    ,, 

2.     Indigo 30    „ 


Yellow  Injections, 

1.  Orpiment 45     ,, 

2.  Gum 30     „ 

Green  Injections, 

r  Verdigris 7o     „ 

I.  •{  Carbonate  of  lead 24     ,, 

[Gum 1^    }> 

Mix. 

2   I  Orpiment.  . 
'  I  Prus6ian  blue. 

A  sufficient  quantity  of  each  to  make  a  green  powder. 

Black  Injection, 
Ivory  black 16    n 

White  Injecti-on, 
Carbonate  of  lead 80    ,, 

The  various  aniline  dyes  may  also  be  used  either  in  powders,  crystals, 
or  in  a  liquid  condition,  also  madder  or  cochineal.  The  proportions  given 
above  are  those  which  should  be  used  for  every  500  parts  of  the  injection 
mass.  The  colouring  matter  is  mixed  in  the  mortar  with  a  little  oil,  so 
as  to  form  a  thick  paste,  and  when  the  mixture  has  become  homogeneous 
a  little  more  oil  should  be  added.  This  coloured  cream  should  be  added 
by  degrees  to  the  injection  mass.  When  the  latter  is  melted  and  stirred 
briskly,  before  adding  the  colouring  matter,  the  vessel  containing  the 
melted  injection  mass  should  be  removed  from  the  fire  or  bath,  and  the 
colouring  matter  immediately  added.* 

*  For  partial  injections  carmine  is  excellent,  and  should  he  mixed  in  a  mortar  with  a 
little  alcohol  till  a  Hne  pa<$te  is  formed,  to  which  a  little  oil  should  he  added,  and  then  this 
mixture  should  be  added  to  the  injection  mass.  For  large  injections  carmine  and  wax  are 
too  expensive. 
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The  cinnabar  powder,  the  indigo,  the  prussian  blue,  the  yellow  powders 
and  the  black  and  white  injection  powders  should  be  mixed  and  added  in 
the  manner  just  described ;  but  if  carmine  be  used  for  the  red  injection, 
it  is  necessary  to  crush  it  beforehand  with  a  little  alcohol,  and  make  a 
fine  paste  to  which  a  little  oil,  and  subsequently  the  injection  mass,  should 
be  added.^ 

If  the  green  injection  No.  1  be  employed,  one  must  be  careful  not  to 
put  it  in  the  hot  mixture,  as  the  injection  materials  will  not  mix  with  it 
but  will  float  above  it. 

The  oil  colours  in  tubes  of  Rowney  &  Co.,  of  Oxford  Street,  or  Winsor 
and  Newton,  of  Bathbone  Place,  mix  well  with  the  injection  masses,  and 
form  good  colouring  materials.  Chinese  vermilion  makes  a  good  red  in- 
jection. Orange-crome  yellow  makes  a  gord  yelloW  injection.  Emerald 
green  and  verdigris  are  good  for  green  injections.  Nottingham  or  Crem- 
nitz  white  is  good  for  white  injections,  and  a  good  blue  can  be  made  by 
mixing  the  Cremnitz  white  with  prussian  blue. 

Injections  may  be  made  into  the  hollow  membranous  viscera  or  into 
bony  cavities,  so  as  to  take  casts  of  them.  These  are  best  taken  with 
white  wax,  gelatine  or  pai:afBne.  Plaster  of  Paris  may  also  be  used  for 
this  purpose. 

The  student  may  have  opportunities  of  making  warm  injections  iu 
limbs  or  part^  wKich  have  been  removed  in  the  operating  theatre,  and  he 
will  find  instructions  for  executing  them  in  his  manuals  of  practical 
histology. 

Iigection  of  the  Arteries. — This  may  be  done  by  the  aorta,  the  carotids, 
axillary  or  femoral  arteries.  In  most  dissecting  rooms  the  femoral  artery 
is  the  one  selected  for  injecting  the  body.  For  ordinary  dissecting-room 
purposes  it  is  not  necessary  to  hydrotomise  the  subject  before  throwing  in 
the  coloured  injecting  mass,  but  if  it  be  desired  to  trace  the  minutest 
ramifications  of  the  vessels,  it  is  necessary  that  hydrotomy  should  previ- 
ously be  performed. 

Choice  of  Subjects. — The  best  subjects  are  the  bodies  of  thinnish  people 
up  to  forty  or  forty-five  years  of  age.  Those  that  have  succumbed  to  a 
chronic  wasting  malady  are  very  favourable  subjects,  "but  stout  bodies  and 
the  cadavers  of  old  people  are  unfavourable,  because  the  former  decompose 
rapidly,  and  in  the  latter  the  arterial  coats  are  degenerated,  and  having 
lost  their  elasticity,  are  apt  to  rupture  under  the  pressure  of  the  injection 
force. 

Method  of  Iigecting. — ^This  may  be  done  by  the  methods  described  in 
the  section  on  hydrotomy  or  by  the  use  of  an  injecting  syringe.  The 
cannula  is  introduced  into  the  artery,  tied  into  it,  and  the  syringe  being 
filled,  its  nozzle  fits  into  the  broad  part  of  the  cannula ;  the  stopcock  is 
turned  so  as  to  be  in  a  line  with  the  nozzle  of  the  syringe,  and  the  injec- 
tion steadily  pushed  out.  The  cannulas  are  of  various  sizes,  and  at  the  end 
which  is  put  into  the  artery  there  is  a  groove,  into  which  the  ligature 
fixing  the  artery  to  the  nozzle  should  fit. 

In  introducing  the  cannula  care  must  be  taken  not  to  penetrate  be- 
tween the  middle  and  external  coats  of  the  artery,  and  after  it  has  been 
introduced,  three  threads  should  be  passed  beneath  the  vessel :  one  is  to 

i)revent  the  return  of  the  injection,  another  is  the  middle  one,  and  should 
)e  tightened  directly  after  the  cannula  is  fixed  into  the  artery ;  its  object  is 
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Uy  fix  tlif!  'ftrtf?rial  wall  on  the  ridge  of  the  tube;  and  the  third  is  onlv 
ti^ht4'n<'d  aff^;r  thn  injection  i?j  completed,  and  senes  to  prevent  the  exit 
of  (hi!  matfTJal  which  h;i.s  Fifren  inj^-cterl  into  the  arteri*^. 

TIh!  cannula  bein^  in  place,  the  brxiv  should  be  put  into  a  hot  bath  of  a 
tiTnpcrature  of  33"*,  for  from  four  to  six  hour:*,  according  to  the  time  of 
year,  and  longer  for  a  big  coq>He  than  for  a  <«mall  one.  ?»ix  hoars  at  least 
will  bo  ne(»d(;d  in  the  winter.  From  two  to  three  hours  is  enough  for  a 
<!liil(l.  The  cannula  should  be  cloHerl  with  a  cork  before  the  subject  is 
placed  in  a  Iwith  ;  and  the  injection  can  be  made  under  water,  if  it  be 
dtihircd  to  exclude  the  air  and  to  distend  the  dee{>er  vessels.' 
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Fig.  14.— Injection  strinoe  (redaced  in  size). 

I.  CannalA.    S  and  3.  Stopcock  tabes.    To  tbelr  left  is  a  handle. 

It  is  not  necessary  in  warm  weather  to  make  use  of  a  bath,  as  the 
body  can  be  sufliciently  injected  for  coarse  anatomical  puiposes  without 
this  preliminary  step. 

There  is  a  little  intermediate  apparatus,  fitted  with  a  stopcock,  one 
end  of  which  fits  into  the  broad  end  of  the  cannula,  and  the  other  receives 
the  nozzle  of  the  syringe.  The  cannula  and  the  stoixiock  tube  should  be 
kept  warm  during  injection  in  cold  weather,  by  placing  a  flannel  wrung 
out  of  hot  water  around  them,  or  by  allowing  hot  water  to  drop  on  to  the 
tube  during  the  injection  process,  so  as  to  prevent  the  coagulation  of  the 
Bolidifiable  materials  in  the  injection  mass. 

The  injection  mass  having  been  prepared,  and  the  syringe  warmed, 
the  stoix^ock  should  be  placed  parallel  with  the  length  of  the  sjTinge,  and 

'  At  the  Ix>ndon  0)llege  of  Surgeons  and  at  the  University  of  Edinburgh  the  injection 
i»  Df/t  marie  under  water. 
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the  liquid  slowly  thrown  into  the  vessels.  The  injection  mass  should  not 
be  too  warm.  A  good  test  for  ordinary  practical  purposes  is,  that  the 
finger  should  just  be  able  to  support  the  teniperature  of  the  liquid.  The 
syringe  being  filled,  it  should  be  held  with  the  piston  down  and  its  nozzle 
upwards.  The  piston  should  be  slowly  pushed  up  until  a  little  of  the 
injection  material  runs  out.  The  object  of  this  proceeding  is  to  exclude 
the  air.  Then  the  syringe  should  be  quickly  and  cleverly  fitted  into  the 
cannula,  and  the  stopcock  being  turned  in  the  projter  direction,  the  injec- 
tion is  slowly  and  evenly  thrown  in.  When  the  syringe  is  empty  the 
stopcock  is  turned  to  a  right  angle,  the  syringe  refilled,  and  the  process 
repeated  until  a  feeling  of  resistance  is  experienced.  Fciur  to  six  pounds 
of  injection  is  sometimes  necessary  to  completely  fill  the  arterial  system. 

The  injection  is  successful  when  the  vessels  of  the  skin  are  seen  to 
assume  a  pinkish  hue  ;  then  a  quivering  sensation  is  usually  felt. 

The  piston  of  the  syringe  may  be  pushed  home  by  the  abdominal  wall  of 
the  operator,  but  the  force  necessary  in  this,  or  in  any  other  method,  is  pro- 
portionate to  the  calibre  of  the  cannula,  being  greater  with  small  cannulte. 

The  injection  being  completed,  the  sto]Tcock  is  turned  to  a  right  angle, 
the  third  ligature,  which  was  placed  beneath  the  vessel  and  left  untied, 


must  now  be  securely  fastened  to  prevent  the  egress  of  the  injection  mass, 
the  cannula  should  be  withdrawn,  and  the  coagulation  of  the  injection  and 
the  filing  of  the  colouring  matter  may  be  hastened  by  replacing  the  warm 
water  of  the  bath  by  cold  or  iced  water. 

Mechanical  Injection  Syringe, — -By  the  use  of  the  instrument  figured 
below,  all  great  muscular  effort  is  avoided  and  regularity  of  action  assured. 
It  is  equally  serviceable  for  preservation  or  coloured  injections,  but  must 
be  kept  thoroughly  clean.  The  subject  being  put  on  its  back,  the  empty 
apparatus  is  adapted  to  the  cannula,  which  has  been  previously  well 
fastened  in  the  aorta  (see  fig.  16),  or  in  the  femoral  or  brachial.  The 
syringe  is  then  withdrawn,  pivot«d  to  one  side,  and  the  stoiKiocks  turned 
towards  the  injector  and  fixed  by  strings  to  the  bracket  which  supports 
the  instrument.  The  injection  matter  is  held  by  the  left  hand  and  pre- 
sented to  the  nozzle  of  the  syringe,  which  is  then  worked  by  the  right, 
and  when  the  syringe  is  full  the  threads  are  removed,  the  stopcocks  turned 
off,  and  the  syringe  placed  in  the  aortic  cannula.  The  sto|)cocks  are  then 
opened  and  the  injection  thrown  in.  The  left  thumb  and  fingers  steady 
the  syringe  and  cannula  during  the  injection,  and  should  close  both  stop- 
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cocks  simultaneously  ««  soon  as  the  subject  has  been  sufficiently  injected. 
This  aj>[>iinituB  is  made  by  Collins  et  Cie.,  Paris. 

InjMtaon  of  Teiaa. — These  may  also  l)e  complete  or  )>artial,  and  the 
bodies  of  old  jieopie  are  the  most  favoiu^ble,  as  in  them  the  venous  eystem 
is  well  developed. 

To  succeed  in  the  injection  of  the  veins,  it  is  almost  indispensable  to 
perform  a  previous  hydrotomy,  otherwise  there  will  always  remain  some 
blood  in  the  veins,  and  the  injection  Trill  not  succeed. 

To  inject  the  entire  venous  system  one  must  proceed  in  an  opjioaite 
manner  to  that  adopted  for  the  arteries ;  for,  if  a  big  venous  trunk  be 
injected,  the  liquid  will  not  reach  the  small  veins  because  of  the  numerous 
valves  which  obstruct  the  flow  of  the  ktter. 

The  steps  for  i>reiiaring  the  injection,  and  tying  in  the  cannula,  &c., 
are  the  same  as  those  just  described,  but  it  is  necessary  to  have  two 


Fio.  16.— Fabai)Ec»-m  wjectii 

Paris  Faci'lty  ov  Medicinb. 

cannulfe  for  each  foot  and  hand,  in  order  to  inject  the  venous  system  satis- 
fjictorily.  The  cannulie  must  be  of  small  caliber,  and  should  be  introduced 
into  the  veins  on  the  inner  and  outer  side  of  the  dorsum  of  the  hand,  as 
well  as  into  the  cephalic  vein  of  the  thumb;  and,  on  the  dorsum  of  the 
foot,  into  the  veins  forming  the  venous  arch,  or  into  the  external  and 
internal  sa]ihena  veins.  By  these  means  the  whole  venous  system,  with 
the  exception  of  the  [wrtal  vein,  can  be  injected. 

The  steps  of  the  injection  and  the  ingredients  of  the  injection  mass 
have  already  been  given,  but  the  colouring  matter  for  the  veins  is  usually 
a  blue  one.  Ah  the  vein  walls  arc  very  thin,  one  must  be  careful  not  to 
[mss  the  cannula  between  the  outer  and  middle  tunics,  and  the  correct 
{)osition  of  the  instrument  will  he  recognised  by  [Kissing  a  line  wire 
along  it. 
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The  portal  vein  can  be  injected  by  opening  the  abdomen,  turning 
aside  the  omentum  and  some  small  intestine,  and  introducing  the  cannula 
into  one  of  the  veins  accompanying  the  branches  of  the  superior  mesen- 
teric artery.  The  whole  portal  system  may  easily  be  injected,  as  there 
are  no  valves  in  these  veins,  and  they  do  not  communicate  with  other 
veins. 

If  the  subject  have  been  well  injected  the  appearances  will  be  those 
described  under  the  head  Results  of  Operatimi  on  p.  65. 

PARTIAL  INJECTIONS, 

• 

It  is  sometimes  advantageous,  in  order  to  save  the  injecting  material, 
to  make  only  i)artial  injections  for  the  study  of  certain  limited  portions  of 
the  body  ;  thus,  the  head  and  neck,  the  tinink,  the  limbs,  or  parts  of  theie, 
may  have  their  arteries,  veins,  or  lymphatics  injected,  or  even  all  of  these 
if  thought  necessary. 

Injection  of  the  Head  and  Neck, — If  only  one  side  is  desired  to  be 
injected  it  may  be  done  through  the  lower  part  of  the  common  carotid,  or 
internal  jugular  vein.  The  veins  of  the  head  and  neck  being  almost  en- 
tirely devoid  of  valves,  a  good  injection  of  these  parts  may  be  made  against 
the  ordinary  course  of  the  circulation  which  is  towards  the  heart. 

To  inject  both  sides,  the  sternum  must  be  raised  from  below,  leaving  it 
and  the  first  rib  adherent  to  the  soft  parts  of  the  neck.  The  lungs  must 
be  separated  and  the  aorta  tied  before  it  gives  oflF  the  innominate  artery, 
and  also  beyond  the  origin  of  the  left  subclavian.  Then  both  subclavians 
should  be  tied  in  the  subclavian  triangles  outside  the  scaleni,  care  being 
taken  not  to  divide  the  transverse  cervical  artery,  otherwise  the  injection 
will  escape  at  the  wound.  It  may  be  necessary  to  secure  the  bronchial 
arteries  if  they  have  been  wounded.  Should  the  vertebral  artery  be  given 
off,  as  occasionally  occurs,  outside  the  scalenus,  it  must  not  be  included  in 
the  ligature  of  the  subclavian,  which  should  be  tied  beyond  it.  It  will  be 
sufficient  to  inject  through  one  carotid,  as  the  free  anastomoses  of  the 
vessels  of  opposite  sides  allow  of  the  injection  of  the  other  side. 

Injection  of  the  Upper  Limb. — The  first  j)art  of  the  axillary  artery  just 
beyond  the  clavicle  must  be  carefully  opened,  the  cannula  introduced  and 
tied  in,  and  half  a  pound  of  injecting  material  thrown  into  the  arteries. 
If  the  veins  be  injected  at  the  same  time,  or  subsequently,  the  axillary 
vein  should  be  tied  through  the  same  incision,  and  the  sui>ei-ficial  and 
deep  veins  of  the  limb  will  be  filled  by  injecting  from  two  of  the  small 
veins  of  the  hand,  as  already  indicated. 

To  inject  the  upper  limb  or  any  part  of  it  after  separation  from  the 
trunk,  one  simply  has  to  tie  a  cannula  into  the  end  of  the  divided  main 
artery,  and  to  tie  any  collaterals  through  which  the  injection  might  es- 
cape. When  the  limb  has  been  sufficiently  injected,  the  vessels  are  tied, 
and  coagulation  accelerated  by  placing  in  cold  water. 

Injection  of  the  Lower  Limh. — This  should  be  done  through  the 
external  iliac  artery,  being  careful  in  cutting  down  on  that  vessel  not  to 
wound  the  epigastric  or  circumflex  iliac  branches.  If  the  injection  flow 
freely  and  be  thoroughly  successful,  these  branches  and  their  anastomoses 
with  the  internal  mammary  and  lumbar,  &c.,  will  be  distended. 

To  inject  the  veins  of  the  lower  limb  two  cannulse  should  be  introduced 
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into  the  veins  on  the  dorsum  of  the  foot,  as  already  described,  and  the 
external  iliac  vein  must  be  either  tied  or  compressed  against  the  ilio- 
pectineal  line.  If  it  be  wished  to  inject  the  veins  of  the  lower  or  upper 
limb  after  separation  from  the  trunk,  it  will  suffice  to  rub  and  press  the 
limb  forcibly  from  below  upwards,  so  as  to  express  the  blood  from  the 
veins. 

To  inject  the  detached  lower  limb  introduce  the  cannula  into  the  main 
vessel,  securing  any  collateral  branches.  The  lower  limb  will  require  a 
pound,  or  perhaps  more,  of  injection  fluid. 

Injection  of  the  Trunk, — The  veins  and  arteries  of  the  contained 
viscera  and  of  the  trunk  walls  can  only  be  thoroughly  injected  by  a  general 
injection.  If  it  be  desired  to  inject  the  trunk  alone,  the  axillary,  femoral, 
carotids  and  vertebrals  must  be  tied. 

Most  of  the  veins  of  the  trunk  may  be  injected  by  the  veins  of  the 
neck,  as  they  are  for  the  most  part  devoid  of  valves.  The  axillary  and 
femoral  veins  should  be  tied  and  the  cannula  introduced  into  one  of  the 
jugulars,  the  internal  being  the  better  one  to  select.  The  opposite 
jugulars  should  be  tied  unless  one  wishes  to  inject  the  head  and  trunk  at 
the  same  time,  this  being  perfectly  easy  to  be  done  if  necessary ;  but  for 
this  simultaneous  injection  of  the  head  and  neck  to  succeed,  a  ligature 
must  be  placed  above  the  jwint  where  the  cannula  has  been  introduced 
into  the  internal  jugular  so  as  to  prevent  the  reflux  exit  of  the  injecting 
matter  through  the  veins  of  the  opposite  side,  as  the  venous  anastomoses 
are  free  and  often  well  developed  in  old  people. 

Injection  of  the  Veins  of  the  Head^  Neck^  and  Spine. — It  is  impossible 
to  inject  the  veins  of  the  head  and  neck  without  at  the  same  time 
injecting  those  of  the  spine  in  consequence  of  the  free  anastomoses 
between  them.  The  steps  of  the  operation  are:  1,  opening  of  the  thorax 
and  abdomen  in  the  mid-line ;  2,  ligaturing  of  the  two  subclavian  veins 
in  the  subclavian  triangle ;  3,  ligaturing  of  the  internal  mammary  veins ; 
4,  ligaturing  of  the  roots  of  the  lungs,  to  prevent  the  injection  passing 
into  the  bronchial  veins ;  5,  ligaturing  of  the  inferior  vena  cava  between 
the  heart  and  diaphragm ;  6,  ligaturing  of  both  common  iliac  veins ;  and 
7,  introduction  of  a  large  cannula  upwards  into  the  superior  vena  cava  just 
above  its  entrance  into  the  right  auricle. 

The  course  taken  by  the  injection  is  along  the  jugular  to  the  sinuses 
of  the  dura  mater,  to  the  cerebral  veins  and  the  ojAthalmic  vein.  It 
cannot  pass  into  the  upper  limbs  but  goes  along  the  superior  intercostal 
veins  and  into  the  rachidian  veins  of  the  upper  part  of  the  spinal  column. 
From  the  superior  vena  cava  the  injection  passes  into  the  azygos  major, 
and  secondly  through  the  lower  intercostals  into  the  inferior  rachidian 
veins,  and  as  all  the  veins  of  the  spine  communicate  largely,  and  are 
devoid  of  valves,  the  injection  will  distend  them.  The  spinal  veins 
communicate  in  the  lumbar  region  with  the  lumbar  veins  which  empty 
into  the  inferior  vena  cava.  The  injection  passes  into  the  inferior  cava, 
which  it  fills,  but  in  consequence  of  the  common  iliac  veins  and  the 
inferior  vena  cava  having  been  previously  tied,  it  cannot  extend  in  these 
directions,  but  the  suprarenal  and  spermatic  veins  are  injected. 

If  it  be  wished  to  inject  the  right  side  of  the  heart  at  the  same  time, 
the  inferior  vena  cava  should  not  be  tied. 
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FINE  INJECTIONS. 

These  are  mostly  used  for  histological  purposes  and  may  be  opaque  or 
transparent,  and  are  generally  used  when  both  the  body  and  the  liquid 
are  warm.  Sometimes,  when  one  wishes  to  inject  the  capillaries  of  a 
particular  part  or  viscus,  one  follows  up  the  fine  by  an  ordinary  injection, 
so  as  to  force  the  fine  injection  towards  the  capillaries. 

The  student  will  find  formulae  and  instructions  in  his  books  on  practical 
histology,  so  that  it  is  only  necessary  here  to  say  a  few  words  about  them. 

These  injections  are  ordinarily  used  for  anatomical  purposes  when 
they  are  of  the  consistence  of  cream.  They  do  not  remain  liquid  long, 
and  after  a  short  exposure  to  the  air,  or  immersion  for  a  short  time  in 
alcohol  or  ice,  the  parts  may  be  divided  without  the  injection  escaping  : — 

1.  White  of  egg  diluted  with  half  its  weight  of  water  to  which  a  fine 
colouring  matter  has  been  added. 

2.  Spanish  wax  dissolved  and  coloured,  and  pure  alcohol  saturated 
with  it.     This  should  be  preserved  in  a  well  stoppered  bottle. 

3.  The  finer  oil  colours  used  by  painters,  dilut^ed  in  a  little  essence  of 
turpentine. 

Place  the  injected  jiarts  for  three  or  four  hours  in  alcohol  to  coagulate 
the  injecting  material. 

If  it  be  desired  to  inject  the  arteries,  veins,  lymphatics  and  ducts  of 
a  viscus,  injections  of  different  colours  should  be  used:  blue  for  the 
arteries ;  red  for  the  portal,  hepatic,  or  renal  veins ;  white  for  the  hepatic 
duct,  ureter,  or  the  ducts  of  other  glands;  and  yellow  for  the  veins, 
because  if  the  ordinary  blue  be  thrown  into  the  veins,  which  are  much 
more  dilatable  than  arteries,  the  blue  colour  will  mask  the  arterioles, 
which  are  very  slender.  The  lymphatics  may  be  injected  with  alkanna, 
quicksilver,  fused  metals,  or  with  nitrate  of  silver. 

Varnish  and  ink  should  not  be  used,  as  the  former  renders  the 
preparation  sticky,  and  the  latter  transudes  through  the  coats  of  the 
vessels,  unless  these  have  been  previously  injected  with  a  solution  of 
tannin,  or  iron  alum,  or  with  chloral  hydrate. 

Coloured  gelatine  is  largely  used  and  is  very  serviceable,  but  it  has 
some  inconveniences,  as  it  either  breaks,  or  sometimes  becomes  too  tough 
in  drying,  and  if  it  be  too  liquid  at  the  time  of  injection  it  transudes  the 
vessel  walls.  Other  vehicles  are  gum,  parafiine,  isinglass,  glue  (?),  and 
some  of  the  cements,  but  the  majority  of  these  are  only  serviceable  for 
coarse  injections.  These  injections  are  best  done  by  water  pressure  as 
described  at  p.  56. 

• 

CORROSION  INJECTIONS. 

The  vessels  or  canals  of  an  organ  or  part  may  be  injected  by  a  material 
which  is  proof  against  certain  liquids,  and  subsequently  the  injected  part 
is  placed  in  these  liquids,  which  destroy  by  corrosion  all  the  parts  except 
the  injected  matter,  which  remains  as  a  cast  of  the  vessels  and  ducts. 
The  brain,  lungs,  liver,  placenta,  spleen,  kidney,  and  salivary  glands  are 
usually  thus  injected.  If  desired,  the  arteries,  veins,  and  canals  of  an 
organ  may  be  injected  by  corrosion  injections  of  different  colours. 
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The  desiderata  for  a  corrosion  mass  are  that  it  should  be  proof  against 
the  liquid  which  destroys  the  substance  oi  the  organ,  it  should  not  be 
fragile,  and  it  should  be  sufficiently  strong  and  coherent  to  last  as  a  durable 
preparation.     It  should  contain  little  wax  and  no  fat. 

1.  Keain 200  parts 

Venetian  turpentine       .        .        •        .      60    ,, 

Dissolve  in  a  moderate  heat. 

2.  Boiled  Venetian  turpentine    .        .        .    240  parts 
Yellow  wax 00    „ 

Dissolve  in  a  moderate  heat.  The  boiled  turj)entine  is  as  resistant  as 
the  resin  mass. 

3.  Hesiu 00  parts 

White  wax 30    „ 

Venetian  turpentine  .        .  30    „      ' 

Spermaceti 1^    » 

Dissolve  in  a  moderate  heat. 

HYRTVS  INJECTION  MASS. 

4.  Wax  and  mastic  varnish  in  the  proportion  of  one  of  the  latter  to 
six  of  the  former,  mixed  with  some  colouring  material  such  as  cinnabar, 
cobalt,  chrome  yellow,  Cremnitz  white,  green,  &c. 

4a.  W^hite  wax  1  Equal  parts  (P)  with  some  colouring 
Turpentine  >  matter  addtnl.  See  HyrtVs  Cor^ 
Copaiba      J      rotionsanatomU, 

HOYERS  CORROSION  MASS, 

5.  A  quantity*  of  best  shellac  is  placed  in  a  w^ide-mouthed  thin- 
bottomed  flask  and  is  just  covered  with  alcohol  of  80  per  cent.  After  24 
hours,  place  the  flask  in  a  warm  water  bath  to  dissolve  the  shellac.  When 
cool,  add  alcohol  until  the  mixture  is  of  the  consistence  of  a  thin  syrup, 
then  strain  it  through  thick  muslin.  Add  to  a  one-third  of  this  mixture 
a  concentrated  and  filtered  alcoholic  solution  of  Berlin  blue,  or  aniline 
blue ;  to  another  one-third  add  a  similar  solution  of  cinnabar,  and  to  the 
remaining  one- third  a  similar  solution  of  yellow  sulphate  of  arsenic.  A 
mixture  of  Berlin  blue  and  sulphate  of  arsenic  gives  a  beautiful  green, 
and  a  permanent  yellow  may  be  obtained  by  adding  freshly  precipitated 
sulphate  of  cadmium.  Any  of  the  aniline  dyes  such  as  aniline  red  or 
violet,  mauve,  magenta  or  coralline,  may  be  used  instead  of  the  above. 

U.    Vir^nia  wax 1  part 

Canada  halsam 1     „ 

Cinnabar i    *i 

Instead  of  the  cinnabar,  a  ^  jwirt  of  chrome  yellow  may  be  added  to 
another  bottle  of  the  mixture,  so  as  to  have  two  coloured  prejKirations. 

Hoyer,  to  lessen  the  brittleness  of  this  mass,  adds  a  5  i)er  cent,  alcoholic 
solution  of  Venetian  turi>entine  which  has  been  filtered  through  muslin  or 
paper,  and  to  harden  the  jiarts  injected  with  this  mass,  he  employs  either 
jiure  chromic  acid  solution  or  a  mixture  of  chromic  or  hydrochloric  acids. 
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I  part  of  each  to  250-500  parts  of  water.    The  parts,  or  sections,  are  then 
treated  with  concentrated  glycerine. 

Hoyer's  mass,  though  less  brittle  than  Hyrtl's,  is  also  too  fragile ;  and  I 
would  recommend  the  following  formula  to  make  a  mass,  which  is  much 
more  tenacious : 

White  wax        ....       1  part 
Resin 5    „ 

A  still  more  supple  mass  may  be  made  thus : 

Besin 5  parts 

Ox  tallow,  8uet,  or  lard     .        .      ^i     ,t 

These  injections  m:vy  be  coloured  by  some  of  the  materials  already 
given,  or  90  parts  of  vermilion,  or  30  i)arts  of  Prussian  blue  may  be  added 
to  300  parts  of  the  injection  mass.  The  liquified  injection  should  be 
filtered  through  lint  to  rid  it  of  any  impurities. 

To  inject  the  Lirngs.— rTbis  may  be  done  in  situ,  or  after  removal  of 
the  lungs,  trachea,  and  heart ;  and  the  arteries,  veins,  and  bronchi  can 
then  be  injected. 

To  iivject  the  Liver. — It  and  the  diaphragm  should  be  removed  to- 
gether, and  the  inferior  vena  cava  above  and  below  the  liver  should  be 
tied.  The  injection  should  be  made  through  the  portal  vein  or  hepatic 
artery,  and  bile  duct  if  required. 

To  inject  the  Kidney. — This  may  be  done  in  situ,  or  if  after  removal 
the  capsular  vessels  and  spermatic  vein  should  be  ligatured.  Before  in- 
jecting it  any  organ  should  be  placed  in  a  warm  bath  of  a  temperature  of 
33^  for  about  two  hours  and  injected  under  water,  and  after  injection  it 
should  be  put  in  the  position  desired,  and  allowed  to  cool.  If  this  be  not 
done  at  this  stage,  the  injection  will  most  likely  break.* 

The  injection  is  more  thorough  if  the  organ  have  been  thoroughly 
hydrotomised  and  subsequently  injected  with  a  preservative  fluid.  The 
injection  of  hydrate  of  chloral  10  in  100  gives  good  results,  as  it  hardens 
the  vascular  walls. 

The  cooled  organ  should  be  placed  in  a  glass  or  porcelain  receptacle 
that  has  a  hole  in  its  bottom,  which  is  closed  by  a  glass  or  porcelain  plug. 
A  solution  of  two-thirds  of  nitric  or  hydrochloric  acid  to  one-third  water 
should  be  poured  into  the  vessel  until  the  viscus  or  part  is  covered.^  In 
from  three  to  foiur  weeks  the  organic  matter  is  reduced  to  an  offensive 
pulp,  and  if  the  plug  be  removed  from  the  bottom  of  the  vase  this  and 
the  acid  will  run  away.  If  this  maceration  has  not  been  sufficient,  some 
more  acid  should  be  applied  and  left  in  contact  with  the  organ  for  about 
two  weeks  ;  and  when  the  organic  matter  is  destroyed,  a  smell  stream  of 
water  is  allowed  to  flow  over  the  preparation  to  wash  the  surface  of  the 
injection-cast  and  to  cleanse  it  of  any  small  pieces  which  may  be  adherent. 
The  preparation  is  then  allowed  to  dry,  and  subsequently  coated  with 
varnish,  which  is  gently  poured  over  it  to  give  it  a  shining  aspect.     Any 

'  If  the  organ  be  isolated  before  injection,  it  is  best  to  wash  it  weU  out,  both  internally 
and  externally,  then  to  squeeze  out  the  water  and  bang  it  up  to  allow  the  water  to  drain 
off.  It  should  then  be  placed  in  Le  Prieur's  or  some  other  suitable  preservative  fluid  for 
half  an  hour  before  proceeding  with  the  other  steps. 

'  It  is  better  at  first  to  place  the  preparation  in  equal  parts  of  the  acid  and  water,  and 
gradually  strengthen. 
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excess  of  varnish  may  be  carefully  removed  with  a  brush,  and  if  it  be 
desired  to  deepen  or  alter  the  colouring,  one  or  two  coats  of  oil  paint 
may  be  applied  before  the  varnish  is  put  on. 

MACERATION  INJECTIONS 

These  are  little  emjJoyed,     Molten  metals  or  mixtures,  or  alloys  of 

them,  are  used.     They  have  been  chiefly  employed  to  inject  the  bronchi 

or  lymphatics. 

Bismuth 8  parts 

Tin 4 


Lead 4 


If  a  small  quantity  of  quicksilver  be  added  it  will  bring  this  mixture  to 
a  lower  melting  |>oint. 

Hyrtl  recommends  a  mixture  of : 

Bismuth 2  parts 

I^ad         .                 .                 .       1     „ 
Tin 1     „ 

Another  preparation  is : 

Bismuth 40     ;, 

J^ead ^^     If 

Tin 16     „ 

These  molten  metals  are  jwured  into  the  vessels  through  funnels,  and 
the  formation  of  air  bladders  carefully  guarded  against.  The  injected 
pjirts  should  be  exposed  to  the  air  in  open  vessels  and  in  the  direct  sun- 
light for  a  varying  time — one,  two,  or  three  months — until  the  soft  parts 
have  been  destroyed  by  putrefaction.  They  are  then  washed  away  and 
the  metallic  cast  jireserved. 

INJECTION  OF  THE  LYMPHATICS. 

These  are  more  easily  injected  in  a  thin  body  and  one  which  is  oedema- 
tons,  but  if  it  be  desired  to  inject  the  cutaneous  lymphatics,  it  is  better  to 
select  a  subject  in  which  putrefaction  has  commenced,  and  in  which  the 
epidermis  can  be  sejiarated  from  the  dermis, 

Mascagni's  method  consisted  in  injecting  the  blood-vessels  with  coloured 
geLitine,  which  in  time  jwirtly  exuded  from  them  and  was  taken  up  by  the 
lymphatics,  which  thus  became  coloured,  Fohinann  and  Panizza  injected 
mercury  by  i)enet rating  the  skin  and  subcutaneous  tissues  with  a  fine 
cannula.  The  more  modern  method  was  introduced,  or  at  any  rate  ex- 
tended, by  Recklinghausen,  and  consists  in  staining  the  tissues  with 
nitrate  of  silver,  and  subsequently  exjxjsing  them  to  the  hght  imtil  they 
are  of  a  brownish  hue.  This  method  is  largely  used  in  histology.  Sappey's 
recent  method  aims  at  colouring  the  contents  rather  than  the  walls  of  the 
lynjphatic  V(»ssels.  He  has  succeeded  in  producing  a  dark  colour  some- 
times a])]»roaching  to  black,  but  he  does  not  state  in  his  magnificent  work 
on  *  L'Anatomie,  Physiologie  et  Pathologie  des  Vaissaux  lymphjitiques ' 
what  injection  materials  he  used.  I  have  tried  a  ^  per  cent  solution  of 
nitrate  of  silver  with  g<KHl  results. 

The  lymphatics  are  usually  injected  with  mercury,  which  by  its  great 
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•divisibility  easily  penetrates  into  the  thinnest  vessels.  The  mercury 
must  be  carefully  purified  by  filtering  it  through  chamois  leather. 
The  thoracic  duct  may  be  injected  with  coloured  tallow.  Limited  injec- 
tions of  the  subcutaneous  lymphatics  may  be  made  by  throwing  in  a 
solution  of  alkannet  by  means  of  a  hyi>odermic  syringe. 

Apparatus. — This  is  composed  of :  1 ,  a  glass  tube  about  a  yard  long  ; 
2,  a  small  glass  funnel  through  which  the  mercury  is  poured  into  the 
glass  tube ;  3,  a  thick  india-rubber  tube  fitted  to  the  narrow  end  of  the 
funnel ;  4,  a  stopcock  tube  which  fits  the  india-rubber  tube ;  5,  a  small 
glass  tube  of  which  one  end  fits  the  stopcock  tube  and  the  other  is  drawn 
out  to  a  capillary  point :  4  and  5  must  be  fitted  to  each  other  by  sur- 
rounding the  large  end  of  the  glass  tube  by  waxed  silk,  and  sufficient 
turns  must  be  made  so  that  the  end  of  the  tube  must  be  a  little  larger  than 
that  of  the  opening  of  the  stoiKJock  tube.  Sappey  recommends  that  the 
interior  of  the  stopcock  tube  should  have  a  screw  traversing  it,  as  this 
more  firmly  fixes  the  gia^s  tube.  The  tube  is  introduced  into  the  stop- 
cock apimratus  by  rotation,  and  the  operator  must  make  sure  that  it  is 
firmly  fixed,  and  allows  of  no  escape.  The  apparatus  is  then  vertically 
suspended,  so  that  the  capillary  end  of  the  little  tube  is  below  the  level 
of  the  subject,  and  the  flexibility  of  the  india-rubber  will  permit  the  glass 
tube  to  be  put  in  any  direction.  The  long  glass  tube  is  then  filled  with 
mercury  through  the  funnel,  the  column  of  which  must  vary  in  height, 
and  consequently  in  pressure,  according  to  the  results  one  wishes  to  obtain. 
Great  pressiure  is  often  advantageous  and  necessary,  but  sometimes  it 
ruptures  the  vessels. 

To  inject  the  Lymphatic  Vessels  a  lymphatic  trunk  must  be  sought 
where  anatomy  teaches  they  may  be  met  with,  but  the  proceeding  may 
be  facilitated  by  pressing  with  the  finger  or  the  back  of  the  scalpel,  from 
below  upwards,  in  the  course  of  the  lymph  stream.  The  skin  is  to  be 
carefully  divided,  and  with  a  little  patience  lymphatic  trunks  may  be 
found  in  the  subcutaneous  cellular  tissue.  The  capillary  end  of  the  tube 
must  be  introduced  into  one  of  them  (this  is  not  always  easy,  as  the  vessels 
yield  before  the  pressure),  and  the  stopcock  being  turned,  the  mercury 
rapidly  enters  as  far  as  the  first  ganglion.  It  sometimes  happens  that  the 
vessel  is  missed  and  the  tube  is  introduced  into  the  cellular  tissue.  This 
is  generally  easily  recognised,  and  the  mistake  must  be  put  right  before 
proceeding  with  the  injection.  The  tube  being  in  a  lymphatic  trunk, 
should  the  mercury  cease  to  flow,  its  progress  may  be  assisted  by  gentle 
frictions  with  the  handle  of  the  scalpel.  When  the  mercury  has  reached 
a  lymphatic  gland,  it  often  happens  that  it  will  not  flow  through  it.  A 
similar  pressure  with  the  handle  of  the  scalpel  will  often  assist  it  to  run 
through  into  the  efferent  vessels ;  but  very  often  this  will  not  succeed,  and 
it  is  then  necessary  to  expose  the  efferent  vessel  or  vessels  and  to  directly 
inject  them. 

The  long  glass  tube  should  be  graduated  so  as  to  enable  the  injector 
to  assure  himself  as  to  how  the  injection  is  succeeding.  This  may  be 
done  with  a  narrow  piece  of  paper  marked  out  in  subdivisions  of  inches. 
The  shape  of  the  upper  siu^ace  of  the  mercury  will  often  indicate  if  the 
injection  be  progressing  or  not.  If  it  be  concave,  the  injection  is  pro- 
ceeding ;  but  if  it  be  convex,  the  process  has  become  stopped  fC)r  some 
or  other  reason.     Should  the  mercury  pass  too  rjpidly  along  the  tube, 
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it  indicates  a  rupture  of  the  vessel  and  an  extravasation  in  the  cellular 
tissue.  The  injection  must  be  stopped  and  the  ruptured  vessel  carefully 
dissected  out  and  tied,  and  the  injection  must  be  recommenced.  Some- 
times it  is  necessary  to  increase  the  pressure,  but  the  amount  of  this 
which  is  necessary  to  a  successful  injection  will  be  best  learned  by  ex- 
perience. 

The  injection  of  the  lymphatic  net- works  is  a  part  of  practical  histx)- 
logical  study,  and  is  usually  accomplished  by  means  of  the  puncture  method, 
and  the  student  must  refer  to  the  various  works  on  histological  technics 
for  instruction  on  this  subject. 

The  best  places  in  which  to  inject  the  lymphatics  of  the  skin  have 
been  given  by  Sappey,  and  named  '  places  of  election,^ 

1.  On  the  skull,  the  situation  where  the  lymphatics  can  be  best  in- 
jected is  placed  between  the  lambdoid  and  parietal  sutures.  The  ear  can 
be  well  injected  by  puncturing  the  auricle  either  at  its  outer  or  inner 
surface.     One  puncture  is  suflScient  to  inject  one  surface  of  the  auricle. 

2.  On  the  face  the  median  line  is  the  best  place  for  the  injection  of 
the  lymphatic  capillaries.  The  root  and  the  alae  of  the  nose  and  the  com- 
missures of  the  lips  are  the  spots  in  which  the  punctures  should  be  made. 

3.  In  the  limbs  the  superficial  lymphatics  can  be  injected  by  punctur- 
ing the  fingers  and  toes  on  their  two  lateral  aspects  ;  and  the  palm  of  the 
hand  and  sole  of  the  foot  may  be  injected  by  puncturing  in  various  j>oints 
of  their  surfaces.  To  obtain  the  fullest  possible  injection  it  is  best  to 
make  ten  punctures,  i.e.  to  inject  each  of  the  lateral  surfaces  of  the  five 
fingers  or  toes.  The  palm  of  the  hand  and  the  sole  of  the  foot  are  very 
difficult  to  inject  while  they  are  covered  by  their  epidermis,  as  this  mem- 
brane, being  thicker  in  these  situations,  the  tube  becomes  blocked  and 
prevents  the  flow  of  the  injection.  It  is  necessary  therefore  to  scrape 
away  as  much  as  possible  of  the  epidermis. 

EMBALMING. 

This,  one  of  the  Most  arts,'  was  well  understood  by  the  ancient 
Eg3q)tians,  but  the  processes  which  they  employed  were,  as  far  as  can  be 
ascertained,  somewhat  complicated.  Modem  nations  have  for  a  long  time 
l)ast  practised  evisceration  in  conjunction  with  the  use  of  various  preserva- 
tive materials.  Within  the  last  twenty  years  several  processes  have  been 
successfully  employed,  such  as  those  of  Segato^  Abbate,  &c. ;  but  the 
materials  used  and  the  methods  employed  have  been  kept  strictly  secret. 

As  it  may  be  desirable  to  embalm  bodies  or  foetuses,  or  to  prejmre  the 
viscera  for  anatomical  purposes,  a  brief  account  of  the  best  known  methods 
will  here  be  given.* 

A  previous  hydrotomy  will  render  the  subsequent  operations  more 
successful ;  but  as  this  is  a  somewhat  inconvenient  and  lengthy  operation, 
it  may  be  disj^nsed  with.  A  strong  solution  of  chloride  of  zinc  or  carbolic 
acid  is  to  be  injected,  and  as  much  of  it  thrown  in  as  the  vessels  will  hold. 
In  hot  weather,  and  if  the  body  be  large,  or  if  the  cause  of  death  be  from 
any  blood  poisoning,  a  larger  quantity  and  a  greater  strength  will  be  re- 
quired  to  obviate  the  tendency  to  rapid  putrefaction.     In  young,  thin 

'  A  good  account  of  embalming,  as  far  as  known  at  its  date  of  publication,  will  be  found 
in  J.  Magnus*d  Ita-g  EinbaUamimii  d.  LficUcn  in  alter  u.  neuer  Xdt,  1830. 
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subjects  and  in  cool  weather  the  zinc  chloride  may  be  diluted  to  the  pro- 
poition  of  two-thirds  zinc  to  one  of  distilled  water.  The  injection  should 
be  commenced  by  throwing  in  a  weaker  solution  so  as  to  prevent  the  nar- 
rowing of  the  vessels  which  would  interfere  with  the  injection  passing  into 
the  smaller  vessels.  This  should  be  followed  by  a  stronger  solution.  A 
mixture  of  alcohol  of  about  90%  and  one-fiflh  its  weight  of  carbolic  acid,  is 
also  a  good  preservative  mixture,  but  the  quantity  required  equals  one- 
half  the  body  weight,  and  consequently,  alcohol  being  dear,  this  would  be 
an  expensive  material  to  use.  The  limbs  should  be  freely  flexed  and 
extended,  so  that  the  fluid  may  flow  easily  into  their  vessels.  A  successful 
injection  may  be  recognised  by  the  distention  of  the  superficial  veins  of 
the  chest  and  arms,  and  by  the  escape  of  a  darkish  fluid  from  the  nostrils 
and  perhaps  from  the  mouth.  This  is  due  to  oozing  of  the  fluid  through 
the  vessels  of  the  mucous  membrane. 

The  steps  of  the  operation  and  the  instruments  required  are  the  same 
as  those  already  described. 

Results  of  the  Operation. — As  the  vessels  are  Blled  the  abdomen  will 
gradually  swell,  the  chest  will  become  more  full,  the  eyelids  and  face 
will  become  puffy,  and  the  superficial  veins  will  be  full  and  dark  from  the 
blood  in  them.  After  a  few  hours  the  skin  becomes  very  pale  and  parch- 
ment-like, and  this  is  a  certain  evidence  of  the  success  of  the  operation. 
The  puffed  aspect  of  the  face  and  the  other  signs  just  mentioned  will  have 
disappeared  in  a  few  days,  but  after  several  weeks  the  tip  of  the  nose,  ears, 
and  ends  of  the  fingers  begin  to  dry,  shrivel  up,  and  become  brownish. 
This  is  probably  due  to  the  small  size  of  the  vessels  of  these  regions,  and 
the  injection  consequently  not  having  thoroughly  penetrated  them.  The 
student  will  note  that  no  evisceration  is  required  in  this  method,  the  body 
being  injected  by  the  carotids  or  femoral. 

Brunetti's  method  for  preserving  viscera  or  pathological  specimens 
consists  of  the  following :  1,  the  washing  of  the  preparation ;  2,  the 
removal  of  all  fatty  matters ;  3,  the  tanning ;  and  4,  the  desiccation. 

Step  1  consists  in  an  hydrotomy  of  the  blood-vessels  and  excretory 
canals,  and  a  subsequent  removal  of  the  water  by  a  stream  of  alcohol. 

Step  2  consists  in  following  up  the  alcohol  injection  with  an  injection 
of  ether  for  some  hours.  The  ether  penetrates  the  interstices  of  the 
tissues  and  dissolves  the  fat.  At  this  stage  the  preparation  may  be  pre- 
served for  any  length  of  time,  but  before  proceeding  to  the  final  steps  it 
should  be  plunged  in  ether. 

Step  3  consists  in  the  injection  of  tannin  dissolved  in  boiling  water, 
after  the  blood-vessels  have  been  washed  with  aether,  and  after  the  aether  has 
been  removed  by  the  injection  of  distilled  water. 

Bnmetti  accomplishes  Step  4  by  placing  the  preparation  in  a  vase  of 
suitable  size,  which  is  filled  with  boiling  water,  so  that  warm,  dry  air  may 
penetrate  the  preparation.  He  uses  a  reservoir  in  which  air  is  compressed 
to  about  two  atmospheres,  and  which  communicates  by  a  stopcock  and 
tubes  with  a  vase  containing  chloride  of  calcium,  and  with  another  which 
is  heated.  It  is  then  put  in  connection  with  the  vessels  and  ducts  of  the 
preparation,  so  that  a  gaseous  current  permeates  the  preparation,  and  in  a 
little  time  expels  all  the  fluids.  The  operation  is  now  complete,  and  the 
part  or  organ  remains  light,  supple,  retaining  its  size  and  relations,  and 
solid  elements,  there  being  no  longer  any  fluid  in  it.     It  will  last  inde- 
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finitely,  and  may  be  handled  without  fear.  The  surest  and  easiest  method  to 
get  rid  of  the  ei)idermi8  is  by  maceration ;  the  injection  will  then  become 
quit<?  easy.  The  '  seat  of  election '  is  in  the  centre  of  the  palm  and  of  the 
sole. 

A  previous  hydrotomy  for  some  hours  will  produce  a  slight  oedema  and 
distend  the  lymphatic  vessels,  which  will  then  be  more  easily  recognised  ; 
and  if  the  subject  be  i>laced  for  some  hours  in  water,  the  lymphatics  will 
also  become  well  distended  by  imbibition. 

ANATOMICAL  LABORATORY,  OR  DISSECTINO    ROOM  AND  ITS 

APPLIANCES. 

The  dissecting  room  should  be  large  and  airy,  and  situated  in  a  part 
in  which  free  ventilation  is  permitted,  and  should  of  course  be  so  looked 
after  as  to  prevent  creating  a  nuisance  in  the  neighbourhood.  It  should 
be  lofty  and  lighted  from  the  top,  but  side  lights  are  also  serviceable  in 
some  dissections.  Its  floor  and  walls  should  c<^)nsist  of  some  impermeable 
material  which  can  be  easily  cleaned,  and  which  is  not  very  absorbc^nt.  If 
the  walls  be  of  slate,  diagrams  or  drawings  may  be  made  ui)on  them  for 
demonstration  puriK)ses.  The  floor  should  be  strewed  with  pine  sawdust, 
which  gives  oiF  a  pleasant  odour,  and  which  fx>  some  extent  acts  as  a  dis-r 
infectant ;  it  also  will  help  to  keep  the  students'  feet  warm  by  preventing 
immediate  contact  with  the  cold  floor. 

The  dissecting  tables  should  be  about  six  feet  long,  of  a  convenient 
height,  steiidy,  and  not  too  broad,  i.e.  about  30  inches  in  breadth.  The 
Bt-ools  should  be  of  difierent  heights,  to  suit  different  dissectors.  Boards, 
blocks,  and  ropes  are  necessary  appliances  in  the  disscicting-room.  It  is 
better  that  all  the  wooden  materials  should  be  varnished,  so  as  to  prevent 
absoq)tion  of  the  decomiK>Bing  j  uices  of  the  subject,  and  the  tables  should 
be  covered  with  a  layer  of  sheet  zinc.  The  walls  of  the  dissecting  room 
should  be  hung  with  good  illustrations  of  dissections,  and  there  should 
be  two  or  three  articulated  skeletons  susjiended  in  different  j)arts  of  the 
dissecting  laboratory  for  puii)oses  of  reference,  and  the  student  should 
bring  with  him  the  bones  of  the  part  he  is  dissecting.  A  well  furnished 
dissecting  laboratory  should  be  provided  with  dissected  preparations  placed 
in  a  convenient  position  for  study  around  the  room. 

The  Afuitomical  MwHeuni  should  be  ])rovided  with  good  dissections, 
sections,  and  models,  to  which  the  student  can  refer  and  examine  for  him- 
self, and  in  the  library  of  the  college  the  various  English  and  foreign 
standard  anatomical  works  should  be  at  the  service  of  the  worker,  Ormsliy's 
cranium  holder  (see  fig.  18),  which  facilitJites  the  removing  of  the  cal- 
varium,  should  also  be  at  the  service  of  the  student  in  the  dissecting 
room. 

Private  Lahonitory. — An  extra  unfurnished  room  can  readily  he 
obtained  nowadays  at  a  small  sum,  and  if  two  students  be  living  together, 
the  cost  of  this  and  the  recjuisite  furniture  will  l)e  very  small.  Fa^tuses, 
jKirts  of  limbs  removed  by  amputation,  j\nd  some  of  the  viscera,  such  as 
the  brain,  larynx,  tongue,  &c.,  and  the  smaller  animals,  may,  I  believe, 
without  offending  the  law,  lie  dissected  in  a  jirivate  lalxM-atnry.  ('oininoii 
sense  and  decencv  will  tell  the  student  that  tlH\'<e  i)arts  ma<t  be  can»fnllv 
preserved  in  spirit  so  as  to  prevent  their  decomposition,  and  they  must  be 
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excluded  from  prying  eyes,  and  when  done  with  they  should  be  returned 
to  the  dissecting-room  porter  for  disposal.  A  firm  deal  table  painted  black 
and  varnished  and  fitted  with  drawers  will  answer  all  anatomical  and  histo- 
logical purposes,  and  if  the  student  be  provided  with  a  good  dissecting 
case,  an  ordinary  dissecting  microscope,  a  syringe,  and  a  simple  apparatus 
for  dissecting  under  water,  he  will  be  prepared  to  follow  all  the  instructions 
of  his  books,  and,  in  a  more  advanced  stage,  to  add  to  the  sum  of  ana- 
tomical knowledge. 

Instruments, — A  good  dissecting  case  should  be  provided  with  three 
scalpels  of  difiFerent  size,  shape,  and  strength ;  with  two  smaller  knives, 
one  for  finer  dissections,  and  one  having  somewhat  the  shape  of  a  cataract 
knife,  for  the  dissection  of  the  eye  (these  will  be  serviceable  in  histology) ; 
a  brain  knife,  dissecting  hooks,  blowpipe,  two  or  three  pairs  of  forcepp, 
grooved  director,  aneurism  needles,  one  or  two  files,  two  pairs  of  scissors, 
a  chisel,  a  saw,'  and  a  hammer  with  a  hook  on  the  end  of  the  handle. 
These  latter  should  be  fitted  into  one  handle.  The  dissecting  case  should 
be  provided  with  needles,  string,  and  a  small  bottle  containing  carbolic  oil, 
also  with  a  hone  and  a  hand  lens.  Messrs.  Mayer  &  Meltzer,  of  Great  Port- 
land Street,  have  made  for  me  an  excellent  dissecting  and  post-mortem 
case  combined,  at  a  reasonable  price,  in  which  all  necessary  instruments 
are  provided  in  a  portable  form.  The  chisels,  saw,  (Sx;.,  are  fixed  into  the 
handle  by  an  excellent  recent  patent  of  Mr.  Mayer,  and  can  be  easily 
fixed  on  and  removed.  The  accompanying  figures  will  sufficiently  explain 
the  shape,  &c.,  of  these  instruments,  and  an  hour  under  the  gmdance  of 
the  demonstrator  will  be  much  more  serviceable  in  teaching  the  student 
theiF  uses  than  any  written  description.  The  large  x>air  of  scissors  is  pro- 
vided with  a  movable  cover  for  dividing  the  intestines. 

Before  proceeding  to  the  consideration  of  the  dissection  of  the  various 
parts  it  will  be  well  to  give  the  order  of  dissection,  which  it  is  best  to 
follow,  and  a  few  general  rules  which  will  be  useful  to  the  student. 

Order  of  Dissection, — The  perinaeum  is  first  dissected,  and  the  early 
half  of  the  day  is  usually  allowed  for  this.  The  body  is  then  placed  on  its 
back,  and  the  other  dissectors  can  continue  with  their  parts,  i.e.  with  the 
front  of  the  arms  and  legs,  and  head  and  neck.  In  from  two  to  three  days 
the  body  should  be  turned  on  its  face,  the  muscles  of  the  back,  <$^e., 
dissected,  and  also  the  sjnnal  cord,  because  if  this  is  left,  ap  is  usually 
done,  to  the  later  stage,  the  cord  will  have  decomposed  into  a  soft  pulp, 
and  the  student  will  have  difficulty  in  making  a  satisfactory  dissection. 

When  the  body  is  on  its  face,  the  back  of  the  neck,  of  the  shoulder 
and  arm,  the  buttock,  popliteal  space,  and  back  of  the  thigh  should  be 
dissected  by  the  oWners  of  these  parts ;  the  further  steps  will  be  given  with 
the  various  regions. 

The  brain  should  be  removed  not  later  than  the  second  day,  and  should 
be  at  once  placed  in  methylated  spirit.  The  skull  will  need  to  be  fixed, 
and  the  best  mode  of  doing  this  is  by  applying  Ormsby's  cranium  holder 
and  fixing  it  firmly  by  means  of  the  screws. 

Some  dissectors  and  pathologists  are  fearful  of  soiling  or  poisoning 

'  Two  keyhole  saws,  one  straight  and  the  other  at  an  angle,  are  very  useful  in  the  dis- 
section of  the  cranium.  They  can  be  adapted  to  the  single  handle  contained  in  the  box. 
A  gouge  is  also  of  service,  and  an  ordinary  house-painter*s  brush  of  medium  size  is  of  ut»e  to 
smear  the  parts  with  glycerine  to  keep  them  supple. 
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their  hands,  and  use  india-rubber  gloves,  which  are  made  for  the  purpose 
of  protecting  the  hands  ;  but  these  are  unnecessary  if  the  body  have  been 
properly  injected  with  a  preservative  material,  and  if  precaution  be  taken 
to  protect  any  hangnails  or  cuts  with  collodion  or  with  good  adhesive 
]>!aHter  and  a  coating  of  carbolised  oil;  but  should  the  student  wound 
himeelf,  he  should  squeeze  the  injured  jtart  so  as  to  encourage  bleeding, 
then  suck  it  well,  so  as  to  extract  more  blood,  and  with  it  the  infecting 


Fio.  IB,— Cbaniuv  holder  (Ormsby's). 

material,  and  then  either  cauterise  with  nitrate  of  silver,  or  protect  it 
with  collodion  or  with  styptic  colloid.  There  is  more  risk  in  dissecting 
subjects  dead  from  blood-poisoning,  as  erysipelas,  pyEcmia  or  puerperal 
fever,  than  in  recent  subjects. 

The  student  should  study  cleanlinesB,  i.e.  he  should  keep  his  part, 
clean,  his  instruments  in  order,  and  his  hands  well  washed  and  disinfected 
after  dissection.  Waterproof  sleeves  and  apron  are  very  useful  to  prevent 
soiling  of  the  clothes. 

METHODS  OF  DISSECTING,  ETC. 

The  SHn. — The  various  cutaneous  incisions  will  be  given  and  repre- 
sented with  the  various  parts  to  be  dissected.  To  reflect  the  skin,  one  of 
the  angles  of  the  incisions  should  be  seized  with  the  forceps  held  in  the 
left  hand,  and  traction  should  be  made  on  it  while  the  scaipel  separates  it 
from  the  subcutaneous  tissue.     The  skin  may  be  raised  by  three  methods: 

1,  dissection,  in  which  it  is  carefully  cut  from  the  subcutaneous  parts ; 

2,  by  scraping;  and  3,  by  ttansflsion.  The  latter  method  is  rarely  used  in 
dissection.  The  subcutaneous  tissues  may  be  dissected  separately  in  a 
similar  manner,  or  may  be  raised  with  the  skin  by  cutting  down  at  once 
npon  the  deep  fascia ;  but  it  is  better  to  remove  the  skin  first,  as  the 
cutaneous  vessels  and  nerves  have  to  be  dissected  out  of  the  subcutaneous 
cellular  tissue.  If  a  large  flap  of  skin  is  to  be  reflect«d,  it  is  better  to  take 
hold  of  it  with  the  hand,  as  a  greater  and  more  uniform  tract  ion -force  is 
thus  obtained.  In  certain  parts  of  the  body  the  skin  is  more  diflScult  to 
remove,  as,  for  instance,  at  the  back  of  the  neck,  where  the  traiiezium  is 
closely  united  to  the  under  surface  of  it ;  and  in  the  scalp,  where  the  skin 
is  firmly  adherent  to  the  epicranial  aponeurosis.  Further  instructions  will 
be  given  with  the  dissection  of  the  various  regions. 
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The  following  five  figures  show  the  various  modes  of  holding  the  knife, 
forceps,  and  scissors. 

The  Muscles  and  Faschn. — After  the  skin  and  subcutaneous  tissues 
have  been  removed,  a  whitish  layer  of  fibrous  tissue  is  exposed.     This  is 


Fig.  19. 


Fig.  20. 


the  deep  ai>oneurosis  or  fascia.  Generally  these  aponeuroses  can  be  easily 
removed  from  the  muscles  which  they  envelope,  but  sometimes  the 
muscles  arise  from  their  deep  smface,  and,  at  others,  muscles  are  inserted 
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Fig.  22. 


into  them.  When  muscles  are  attached  to  them  these  portions  of  the 
aiKmeurosis  may  be  left,  and  they  should  be  removed  by  incisions  having  a 
direction  in  the  course  of  the  fibres  of  the  subjacent  muscles.* 


Flo.  23. 

The  muscles  should  be  put  upon  the  stretch  and  cleaned  in  the  direction 
of  their  fibres ;  and  if  it  be  desired  to  make  a  museum  preparation,  the 

*  The  study  of  the  fascis  and  aponeuroses  is  much  ncfj^lected  in  most  schools,  and  having 
in  rejfard  their  great  sur(;ical  imi)ortance,  this  is  much  to  be  rej^retted.  The  superticial 
vessels,  nerves,  and  lymphatics  will  be  found  between  the  layers  of  the  subcutaneous  fascia 
or  cellular  tissue,  and  should  be  carefully  dissected. 
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muscular  fibres  should  not  be  seized  with  the  forceps,  as  there  are  usually 
some  fibres  of  cellular  tissue  around  it  which  may  be  caught  hold  of  and 
the  muscle  thus  rendered  tense. 

To  dissect  the  deeper  muscles  the  superficial  ones  should  be  removed 
or  displaced.  They  can  be  displaced  by  relaxing  the  muscles  and  by  fixing 
them  out  of  the  way  with  the  dissection  hooks ;  and  they  may  be  removed 
in  three  different  ways : — 

1.  By  dividing  them  at  their  middle,  so  that  on  replacing  the  divided 
parts  their  relations  can  be  studied. 

2.  By  dividing  them  near  one  of  their  attachments,  so  as  to  preserve 
their  form  and  relations. 

3.  By  removing  with  a  fine  saw  that  portion  of  the  bone  to  which  the 
muscle  is  attached.  By  this  method  the  superficial  and  deep  muscles  can 
be  replaced,  and  if  desired  be  fixed  with  tin  tacks,  small  screws,  or  glue, 
and  the  parts  will  assume  their  previous  relations. 

These  different  methods  are  each  applicable  in  certain  regions  ;  and  in 
the  various  sections  of  this  work  the  best  steps  for  reflecting  the  muscles 
will  be  given. 

When  the  superficial  muscles  have  been  reflected  their  deep  surfaces 
must  be  studied,  and  all  vessels  and  nerves  entering  them  should  if  j)os8ible 
be  preserved. 

In  studying  the  muscles  the  student  should  become  familiar  with  their 
attachments,  actions,  relations,  vascular  and  nerve  supply ;  and  in  dissecting 
the  fasciae  he  should  make  out  their  attachments,  the  parts  which  they 
enclose  and  separate,  and  also  the  fasciae  with  which  they  are  continuous* 

Dissection  of  Blood' Vessels. — As  with  the  muscles,  one  should  avoid 
catching  hold  of  their  coats  with  the  forceps,  as  this  will  either  tear  them, 
or  by  breaking  the  contained  injection  spoil  the  look  of  the  dissection. 
The  back  of  the  scalpel  should  be  applied  to  the  vessel,  and  the  connective 
tissue  should  be  seized  by  the  forceps  and  carefully  removed. 

In  his  second  year  the  student  should  dissect  uninjected  bodies,  to 
render  himself  familiar  with  the  normal  size  of  the  vessels  as  found  in 
operating,  and  also  to  prepare  him  for  the  aspect  and  relations  of  the  un- 
injected preparation  on  which  he  will  be  examined  for  his  diploma.^ 

The  lymphatics  may  be  exposed  either  by  carefully  removing  the  skin 
and  a  part  of  the  subcutaneous  cellular  fatty  tissue,  and  leaving  the  lym- 
phatics applied  to  the  deep  fascia ;  or  one  may  remove  the  skin  and  sub- 
cutaneous tissue  firom  the  aponeurosis  and  reflect  it,  leaving  the  lymphatics 
adherent  to  the  deep  surface  of  the  skin. 

This  latter  method  is  best,  to  see  the  cutaneous  networks.  If  the  lym- 
phatic vessels  have  been  injected  with  mercury  and  the  preparation  dried, 
there  is  little  need  to  cleanse  the  connective  tissue  from  them,  as  this  has 
become  transparent  by  desiccation,  and  the  mercury  can  be  seen  through 
it.  The  vessels  must  not  be  wounded,  as  the  mercury  will  escape  through 
the  puncture ;  and  the  dissection  should  be  made  from  the  radicles  towards 
the  larger  trunks,  and  in  a  direction  parallel  with  them. 

After  the  preparation  has  been  injected  and  dried,  it  should  be  pre- 
served in  a  vertical  position. 

In  studying  the  blood-vessels,  the  student  must  learn  their  origin, 
course,  branches,  anastomoses  and  relations. 

*  At  the  College  of  Surgeons  students  are  nowacla^'s  examined  on  the  injected  subject. 
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Dissections  of  Nerves, — The  rules  given  for  the  arteries  are  good  for 
the  nerves.  In  fcetuses  the  nerves  are  easily  dissected,  and  good  pre- 
parations of  the  nerve  plexuses  can  be  made  on  them.  The  points  to 
make  out  in  nerve  dissection  are,  their  origin,  the  formation  of  the  plexuses, 
the  course,  relations,  anastomoses,  and  distribution  of  them. 

The  following  method,  devised  by  A.  Paulin,  and  named  by  him 
*  chemical  dissection,'  is  valuable  in  the  macroscopic  and  microscopic 
anatomy  of  the  brain  and  cord. 

The  brain  and  spinal  cord  are  to  be  macerated  in  50  parts  of  water  to 
1  of  potass  bichromate  and  2  of  sulphate  of  copper.  In  eight  or  ten  days* 
they  become  of  a  yellowish  green  ;  they  are  then  put  for  two  or  three  days 
in  a  100  per  cent,  solution  of  sulphuric,  or  better,  of  hydrochloric  acid. 
In  two  or  three  days  the  greenish  colour  disappears  ;  but  hydrochloric  acid 
oft^n  causes  the  parts  to  assume  a  soapy  consistence.  This  disappears 
after  about  twelve  hours'  maceration  in  a  1  per  cent,  solution  of  chloral. 
If  now  there  be  difficulty  in  separating  the  parts  they  should  be  put  for 
some  hours  in  equal  parts  of  glycerine  and  water,  and  then  in  pure  water 
until  the  next  day. 

It  will  then  be  found  that  the  pia  mater  can  easily  be  separated ;  that 
the  white  substance  can  be  divided  in  its  entire  length  into  cords  or 
strands ;  that  the  white  and  grey  substances  can  be  separated  without 
destroying  the  commissures ;  that  the  posterior  cornua  may  be  isolated  ; 
and  that  the  central  canal  can  be  divided  in  its  whole  length.^ 

VISCERA. 

The  hollow  viscerUj  such  as  the  stomach,  intestine,  and  bladder,  may 
be  distended  with  air  or  with  warm  tallow.  This  will  render  the  dissection 
of  the  muscular  fibres  more  easy.  To  examine  the  interior  of  these  organs 
the  injected  matter  must  be  removed,  the  mucous  surfece  washed,  and  the 
aspect  of  the  interior  of  the  organ  regarded  through  the  magnifying  lens. 
Permanent  preparations  of  the  stomach,  intestines,  bladder,  &c.,  may  be 
made  by  distending  them  with  air  and  hanging  them  up  to  dry.  When 
dry  they  should  be  varnished,  and,  if  necessary,  windows  may  be  cut  out 
of  them  to  show  the  structure  of  the  interior.  The  junction  of  the  ilium 
and  caecum,  and  of  the  gall  bladder  and  duct,  &c.,  make  instructive  pre- 
parations. 

Joints, — Before  cutting  into  the  ligaments  the  actions  of  the  joints 
should  be  studied  so  as  to  observe  what  ligaments  are  rendered  tense,  and 
what  relaxed,  in  the  various  motions  of  which  the  joint  is  capable.  The 
connective  tissue  should  be  carefully  removed  from  around  the  joint,  and 
its  interior  may  be  injected  with  air,  water,  or  warm  tallow,  so  as  to  make 
out  any  hernial  pouches  of  the  synovial  membrane ;  and  when  the  joint 
is  laid  open  the  injection  material  should  be  washed  away,  in  order  to  study 
the  joint  surfaces. 

Bones, — After  removing  the  periosteum  in  parts,  to  notice  its  varying 
thickness,  the  bones  should  be  sawn  in  situ,  or  sej^arately,  longitudinally 
and  transversely,  so  as  to  make  out  their  structure.  A  prolonged  maceration 
followed   by   subsequent  drying   will  enable  the   student   to  follow  the 

•  The  modem  methods  of  preparing  and  preserving'  the  brain  and  spinal  cord  will  be 
given  with  the  chapters  in  which  their  dissection  and  anatomy  are  described. 
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accounts  of  the  architectural  structure  of  the  cancellous  tissue,  as  then, 
the  animal  matters  being  removed,  the  contours  of  the  earthy  parts  of  the 
bone  which  are  left  will  be  much  plainer.  Where  it  is  necessary  to  follow 
nerves  or  vessels  through  the  bones,  the  latter,  after  being  placed  for  two 
or  three  days  in  spirit,  should  be  put  into  nitric  or  hydrochloric  acid, 
diluted  with  about  one-third  of  water,  so  as  to  soften  the  bony  tissue 
and  enable  the  nerves,  &c.,  to  be  traced  through  the  bone. 

The  student  should  practise  holding  the  scalpel,  and  dissecting  with 
the  left  hand ;  he  will  thus  acquire  ambidexterity^  which  may  prove  service- 
able to  him  as  an  operator ;  and  when  he  has  done  dissecting  for  the  day, 
he  should  cover  his  part,  bringing  the  skin  together  over  it,  and  wrapping  it 
in  a  bandage  which  has  been  dipped  in  saturated  salt  solution  or  in  carbolic 
acid  lotion. 

Parts  which  are  intended  to  be  preserved  should  be  dissected  under 
spirit  and  water,  as  the  connective  tissues  are  floated  up  and  can  be  more 
readily  seen  and  removed.  Small  parts  or  organs  may  need  the  use 
of  the  dissecting  microscope,  the  directions  for  the  use  of  which  will 
be  found  in  Carpenter's  work  on  the  Microscope,  in  Beale's  work  on  the 
same  subject,  or  in  Frey's  *  Microscopic  Technology.' 

METHODS  TO  PRESERVE  ANATOMICAL  DISSECTIONS,  ETC. 

There  is  no  work  to  which  one  can  refer  for  instructions  in  these 
matters.  There  are  a  few  articles  on  isolated  parts  of  the  subject  which 
are  excellent  so  far  as  they  go ;  and  to  these  and  personal  experience  I  am 
indebted  for  the  following  incomplete  description. 

It  is  presumed  that  the  subject  has  been  hydrotomised,  that  the  venous 
and  arterial  systems,  &c.,  have  been  injected  either  generally  or  partially, 
and  that  after  injection  the  subject  has  been  naturally  or  artificially  cooled 
and  exposed  to  the  air,  so  as  to  become  desiccated. 

Preparation. — The  parts  having  been  dissected,  and  the  organs 
sufficiently  isolated,  if  thought  requisite,  the  deep  fascia  should  have  a 
longitudinal  cut  made  in  it  on  the  surface  which  will  not  be  exposed  when 
the  dissection  is  mounted  or  imbedded,  and  it  should  be  exposed  to  a 
ciurent  of  cool  air  till  it  is  sufficiently  dry  to  be  painted,  varnished,  and 
mounted,  if  necessary. 

Preparation  of  Bones. — If  it  be  desired  to  prepare  single  bones,  or  the 
bones  and  joints  of  a  limb,  or  part  of  the  entire  skeleton,  the  proceeding 
must  differ  in  some  points.  All  the  soft  parts,  including  the  periosteum, 
must  be  removed  from  the  bones,  which  must  be  brushed  or  gently  scraped 
clean. ^  This  process  will  be  considerably  facilitated  by  previous  maceration 
in  running  water.  The  fatty  parts  in  the  interior  of  bones  should  be  re- 
moved before  the  preparation  is  exposed  to  the  drying  method,  which,  by 
the  way,  can  be  accelerated  in  a  hot  air  chamber. 

To  remove  the  medulla,  &c.,  contained  in  the  cancellous  tissue  and 
medullary  canal,  several  holes  should  be  pierced  by  means  of  a  drill,  and 
these  should  communicate  with  the  medullary  canal  or  with  the  spongy 
substance  at  the  end  of  long  bones.  At  the  lower  end  of  the  femur  five 
or  six  holes  will  be  necessary,  and  it  is  better  to  make  them  at  a  part  which 

*  Maceration  in  running  water  is  one  of  the  best  modes  of  getting  rid  of  the  90ft  cover- 
ings of  bones. 


74  HUMAN  iMORPHOLOGY, 

will  be  hidden  when  the  preparation  is  finally  put  up.  The  holes  being 
made,  a  metal  cannula  is  fitted  into  one  of  them,  and  water  is  forced 
through  by  a  strong  pressure.  This  stream  washes  out  the  medullary 
tissue,  and  should  be  continued  and  repeated  for  several  days,  according  to 
the  size  of  the  bone. 

If,  as  in  the  vertebrge,  and  carpal  and  tarsal  bones,  there  be  no  medullary 
canal,  the  bones  should  be  pierced  from  above  downwards,  so  as  to  form  an 
artificial  canal,  and  may  then  be  washed  out.  Afterwards,  the  hole  may  be 
closed  with  putty  or  plaster  of  Paris.  The  tarsal  bones  may  be  pierced 
from  behind  forwards  by  making  two  canals  with  the  drill ;  one  through 
the  OS  calcis  and  cuboid,  another  through  the  astragalus,  scaphoid  and  first 
cuneiform.  Three  transverse  canals  should  be  drilled ;  one  through  the 
cuboid  and  three  cuneiforms,  another  through  the  bases  of  the  metatarsals, 
and  the  third  through  their  exterior  extremities. 

The  size  of  these  artificial  canals  must  vary  with  the  size  of  the  bones 
operated  on ;  and  when  the  bone  is  dried,  these  artificial  orifices  may  be 
closed  with  plaster  of  Paris,  putty,  or  gum  and  chalk. 

Another  way  of  removing  the  fatty  matter  of  bones  i^  by  boiling  or  by 
macerating  them  for  several  days  in  a  solution  of  sublimate  of  mercury  in 
spirit  and  water ;  but  this  maceration  may  be  obviated  if  one  paint  the 
bone,  after  it  is  desiccated,  with  several  layers  of  the  alcoholic  solution  of 
mercury.  In  cold  weather  the  maceration  must  be  conducted  in  a  warm 
room,  else  the  cold  will  arrest  the  putrefactive  process,  which  will  be  too 
slow,  and  adipoeire  will  be  formed.  If  the  bones  come  from  a  subject  that 
has  been  injected  with  zinc  chloride,  they  cannot  be  successfully  macerated, 
as  the  zinc  exerts  a  sort  of  tanning  influence  on  the  tissues.  Such  bones 
can  only  be  cleaned  by  boiling  or  by  long  burial. 

P'inally,  bones  may  be  cleansed  and  all  grease  removed  subsequent  to 
maceration  by  exposure  to  the  sun,  by  frequent  washing  in  soda  or  chlorine 
water,  or  by  immersion  for  a  few  days  in  sulphuric  aether,  which  will  dissolve 
out  all  the  grease.  They  should  then  be  washed  and  Lung  up  to  dry  in 
the  sun  for  a  few  days  in  the  summer,  but  in  cold  weather  they  should 
be  exposed  to  the  action  of  hot  dry  air. 

If  the  bones  be  buried  for  some  time,  and  especially  if  they  be  jJaced 
in  an  ant  heap,  the  soft  and  oily  jyarts  will  be  removed,  and  they  will  be, 
to  some  extent,  bleached ;  but  this  will  dei)end  upon  the  nature  of  the 
soil  in  which  they  have  been  pLoced,  and  upon  the  amount  of  the  sun's 
rays  to  which  they  have  been  exposed.  Aqueous  solutions  of  soda  or  of 
chloride  of  lime  are  good  artificial  bleachers  and  cleansers. 

To  articulate  Bones. — Holes  having  been  drilled,  as  already  indicated, 
or  in  any  required  direction,  the  bones  are  to  be  connected  by  catgut  or 
pieces  of  strong  waxed  twine  and  knots,  placed  at  intervals  to  prevent  the 
bones  becoming  displaced.  The  femur  may  be  articulated  to  the  aceta- 
bulum by  a  screw  and  clamp,  or  by  a  strong  piece  of  india  rubber  around 
the  margin  of  the  acetabulum  and  head  and  neck  of  the  femur.  The 
humerus  may  be  joined  to  the  glenoid  cavity  of  the  scapula  by  a  thick 
india-rubber  band,  or  by  letting  in  a  screw  or  thin  piece  of  metal  between 
the  two ;  but  these  latter  modes  interfere  with  some  of  the  movements  of 
which  the  joint  is  capable.  The  examination  of  some  well  articulated 
skeletons  will  tt»ach  the  student  more  than  any  written  description.  The 
lower  jaw  is  usually  attach(»d  to  the  temporal  bone  by  a  spiral  spring.     In 
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connecting  movable  bones,  the  method  employed  should  always  have  regard 
to  their  natural  motions. 

Desicaitian. — The  bones  having  been  prepared  as  indicated,  the 
dissected  piece  should  be  dried.  This  is  effected  by  placing  the  i>axt  on 
wooden  frames  and  carefully  separating  the  various  structures  from  each 
other  by  means  of  fine  threjids,  or  horse  hair,  pieces  of  cork,  wood,  or  glass, 
and  exposing  them  m  a  room  with  the  windows  op>en,  so  that  the  air  may 
circulate  freely  between  its  various  parts.  If  the  weather  be  moderately 
warm,  desiccation  will  be  complete  in  three  weeks  or  a  month.  The 
process  may  be  hurried  by  having  a  fire  in  the  room,  but  the  prei)aration 
should  never  be  exposed  to  the  heat  of  the  sun,  because  the  fat  will  ooze 
out  and  soil  the  pre])aration. 

Examination  of  the  Preparation, — When  the  preparation  is  dry  it 
should  be  carefully  examined,  and  the  parts  put  in  their  normal  position 
and  relations.  If  any  nerve  filaments  have  been  torn,  they  should  be 
delicately  joined  with  thread,  which  can  subsequently  be  coloured  white. 
Many  museum  preparations  have  coloured  threads  representing  the  in- 
jured nerves. 

Mounting. — These  dry  preparations  should  subsequently  be  mounted 
on  boards  or  blocks,  and  be  kept  in  place  by  steel  or  copper  hooks  placed 
in  convenient  positions.  They  should  then,  after  being  painted  and 
varnished,  be  placed  in  a  glass  cabinet,  and  be  dusted  occasionally. 

Most  of  these  dry  preparations  in  time  become  much  shrunken,  so  as 
to  be  of  little  anatomical  value  in  the  study  of  their  respective  relations. 

Painting, — The  preparation  being  mounted,  the  arteries,  veins,  nerves, 
and  excretory  canals  should  be  coloured  :  the  veins  blue,  the  arteries  red, 
the  ducts  yellow  or  green,  muscles  reddish  brown,  and  the  nerves  white. 
Two  or  three  fine  brushes  and  some  good  oil  paint  are  all  that  is  necessary. 

It  is  best  to  paint  first  those  parts  of  which  the  colour  will  predominate 
in  the  pre])aration.  These  are  generally  the  muscles,  and  their  tendinous 
ends  should  be  tinted  a  pale  yellow-white.  The  finer  vessels  and  nerves 
should  be  coloured  with  small  brushes,  and  one  should  be  careful  to  con- 
fine the  colour  to  the  organ  for  which  it  is  intended.  The  best  way  to  do 
this  is  to  place  a  sheet  of  i>aper  or  thin  cardboard  under  the  part  being 
painted.  If  a  neighbouring  part  has  been  soiled,  it  should  be  allowed  to 
dry  and  then  covered  with  the  colour  proper  to  it,  or  the  paint  may  be 
removed  by  rubbing  it  with  a  brush  dipjied  in  essence  of  turpentine. 

Varnishing. — When  the  preparation  is  painted  it  should  be  again 
submitted  to  desiccation  for  several  days  in  a  room  in  which  the  windows 
and  doors  are  open.  In  about  a  week  the  paint  will  not  come  oflf  on  the 
fingers,  and  then  is  the  time  to  varnish  the  preparation. 

The  object  of  varnishing  is  not  only  to  give  a  brighter  aspect  to  the 
preparation,  but  also  to  avoid  the  action  of  moisture  and  of  insects  on  it, 
to  give  a  certain  transparency  to  the  ]:)arts,  and  to  allow  of  dust,  &c.  being 
subsequently  easily  wiped  oif. 

There  are  two  chief  kinds  of  varnish  which  are  employed,  each  of 
which  is  better  in  certain  parts :  alcohol  varnish^  which  dries  rapidly,  and 
.gives  a  bright  asjiect  to  the  preparation,  but  is  not  good  in  flexible  parts, 
nor  if  it  be  desired  to  use  the  x)rei)aration  often.  The  layer  which  it  forms 
is  brittle,  and  it  should  only  be  used  for  voluminous  organs,  for  the  bones, 
and  for  corrosion  preparations. 
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There  are  several  commercial  varnishes  which  are  more  supple,  but 
some  of  these  dry  more  slowly,  and  on  account  of  this  inconvenience  are 
not  better  for  most  purposes  than  the  alcohol  varnish. 

Copal  Varnish  is  the  best ;  it  is  supple  and  lasts  a  long  time,  it  dries 
slowly,  and  is  very  serviceable  for  flexible  organs  which  have  to  be  moved 
about.  It  has  the  inconvenience  of  rendering  somewhat  brown  the 
various  parts  to  which  it  is  applied,  but  this  is  not  of  great  consequence 
provided  the  nerves  be  not  coated  with  it.  To  varnish  a  preparation 
a  layer  must  be  passed  over  it ;  this  must  be  allowed  to  dry  completely,  and 
then  a  second,  third,  foiui:h,  &c.  put  on ;  the  coatings  should  be  applied 
according  to  the  amount  of  polish  that  one  wishes  to  give  to  the  prepara- 
tion. If  the  alcohol  varnish  be  employed,  the  preparation  must  not  be 
breathed  upon,  because  water  precipitates  the  resin  of  the  varnish,  and 
tarnishes  the  preparation.  The  brush  should  always  be  passed  in  the  same 
direction  and  with  a  free  hand,  avoiding  dabbling,  as  by  this  method  air 
bubbles  are  prevented  from  forming  and  spoiling  the  preparation. 

Jallet^s  Method  for  drying  Preparations. .  let  Step.  —If  the  prepara- 
tion contain  fatty  injection  matters,  it  should  not  be  plunged  into  the 
warm  solution,  which  will  be  presently  given,  but  should  be  placed  in  a 
cold  solution  of  the  same  material  for  at  least  four  minutes.  This  solu- 
tion should  be  renewed  three  or  four  times  during  that  interval. 

If  the  preparation  have  not  been  injected,  or  if  the  injected  matter 
contains  no  fatty  material,  the  preparation  should  be  plunged  five  different 
times,  for  three  minutes  during  each  time,  in  a  saturated  boiling  solution 
of  alum,  being  careful  to  let  it  cool  between  each  dipping.  Afterwards 
when  the  saturated  alum  solution  has  completely  cooled,  the  preparation 
is  to  be  placed  in  it  for  three  minutes  or  less.  This  method  has  the 
advantage  of  allowing  the  alum  to  penetrate  in  considerable  quantities  into 
the  muscles. 

2nd  Step. — For  the  hollow  viscera,  a  mixture  of  fine  sand,  which  has 
been  sifted  and  washed,  and  water  is  introduced  into  the  vessels  when  it 
is  of  the  consistence  of  a  soft  paste.  This  may  be  done  with  the  syringe 
or  with  a  funnel  apparatus.  When  the  preparation  is  dry  the  sand  may  be 
emptied  fi*om  it  by  thorough  shaking. 

If  it  be  desired  to  make  sections  of  the  hollow  viscera,  their  interior 
should  be  oiled  and  then  filled  with  a  mixture  of  fine  plaster  and  water. 
The  sections  can  then  be  made  and  the  plaster  removed. 

3rci  Step. — To  remove  the  fat  from  a  preparation  which  is  being 
desiccated,  the  fatty  parts  should  be  covered  with  a  thick  paste  made  of 
starch  and  water.  The  preparation  should  be  exposed  to  the  sim,  which 
causes  the  water  to  evaporate.  The  starch  absorbs  the  fat  while  the  water 
evaporates.  This  process  should  be  repeated  until  all  the  fat  is  removed, 
when  the  starch  is  to  be  taken  off  with  a  brush.  This  paste  is  best  applied 
when  cold. 

Jallet  paints  all  the  organs  with  a  coat  of  white  before  putting  on  the 
colour  natural  to  the  part. 

Wet  Preparationa. — These  are  much  more  commonly  employed  now- 
a-days.  It  is  only  necessary  to  make  a  good  clean  dissection,  to  embed 
the  parts  in  plaster  of  Paris,  which  may  be  coloured,  and  to  place  them  in 
strong  glass  or  varnished  earthenware  receptacles  of  various  shapes  and 
sizes.     They  are  then  covered  with  a  solution  of  spirit  and  water,  and 
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evaporation  is  lessened  by  applying  a  glass  cover  which  may  be  retained 
in  place  by  a  stout  india-rubber  band.  A  saturated  solution  of  common 
salt  or  sugar  is  a  less  expensive  and  very  serviceable  preserving  medium , 
but  moulds  are  apt  to  form  in  any  of  these  materials  unless  the  air  be 
rigidly  excluded.  The  addition  of  some  germicide,  as  salicylic  or  carbolic 
acids  or  thymol,  may  check  the  formation  of  moulds. 

Deep  incisions  may  be  made  at  a  few  points  on  the  under  surface  of 
the  muscles  or  viscera  of  large  preparations  for  the  better  penetration  of 
the  preserving  fluid. 

For  PerTnanent  Preparations^  glass  receptacles  of  various  shape, 
cylindrical,  plain,  ovoid,  &c.,  should  be  used,  and  those  selected  in  which 
the  preparation  can  be  best  seen.  The  parts  are  placed  in  the  desired 
position  by  glass  rods,  horse-hair,  ivory,  or  metal  pins,  and  the  bottle  care- 
fully filled  with  the  preservative  liquid.  The  preparation  should  be  well 
covered,  air  should  be  excluded,  and  the  open  mouth  of  the  receptacle 
should  be  covered  with  tinfoil  or  with  thick  sheet-lead,  and  then  with  a 
piece  of  bladder  which  has  been  previously  macerated,  so  that  it  can  be 
well  stretched  over  the  mouth  of  the  bottle.  This  is  then  tied  to  the 
groove  around  the  neck  of  the  bottle,  but  beneath  it  it  is  well  to  close  any 
holes  in  the  lead  which  have  been  made  to  attach  the  preparation  with 
sealing-wax,  so  as  to  prevent  evaporation ;  and  the  whole  should  have  a 
coating  of  Brunswick  black  or  varnish.  A  second  layer  of  bladder  and 
varnish  is  requisite  in  permanent  preparations.  Wet  preparations  keep 
best  where  sunlight  can  reach  them,  in  dark  places  they  assume  an  un- 
pleasant dark  colour,  especially  nervous  and  ligamentous  structures.^ 

Preserving  Specimens  in  Parafine  or  Wax, — Glycerine  jelly  and 
other  materials  have  been  used  for  permanently  putting  up  certain  anato- 
mical preparations  which  are  not  too  large.  The  human  brain  and  liver 
are  too  large  to  be  thus  preserved.  M.  Fredericq  of  Belgium  macerates 
the  specimens  for  several  days  in  pure  alcohol,  and  then  in  essence  of 
terebinthine.  They  are  then  plunged  into  a  heated  solution  of  paraffine 
or  wax.  M.  Duval  recommends  heating  the  preparations  in  azotic  or 
chromic  acid  before  plunging  them  in  the  paraffine. 

The  label  or  description  should  then  be  affixed  to  the  recef)tacle,  but 
should  not  interfere  with  the  view  of  the  preparation.  For  small  prepara- 
tions, stoppered  bottles  answer  very  well,  but  their  usual  round  shape 
interferes  with  a  correct  view  of  the  specimen  because  of  the  refraction  of 
light  caused  by  the  curved  surface  of  the  glass.  For  this  reason  flat-sided 
vessels  should  be  used,  and  the  preparation  so  fixed  that  it  can  be  inspected 
while  placed  flat  on  the  table  or  when  put  upright, 

'  It  is  mach  better,  except  in  the  case  of  dry  preparatioos,  as  of  bones,  &c.,  to  substitute 
a  glass  top  for  the  tinfoil  or  sheet>lead,  as  the  preparation  shows  better  on  account  of  the 
extra  amount  of  light  admitted.  The  glass  top  should  be  cemented  d(»wn  with  a  mixture 
of  old  gutta  percha,  6  parts,  and  asphalt,  4  parts.  These  should  be  melted  together  and 
applied  when  hot.  The  edges  of  the  glass  cover  are  previously  ground,  and  it  should  be 
immersed  in  warm  water  and  dried  just  before  application.  The  back  of  the  glass  jais 
may  be  painted  with  pale  blue  or  lavender,  which  help  to  lighten  up  the  preparation. 
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HINTS  ON  HOW  TO  STUDY  ANATOMY. 

The  student  frequently  wastes  much  valuable  time  for  lack  of  know- 
ledge of  a  projier  method  on  which  to  study  a  given  subject.  After  many 
years'  experience  in  learning  and  teaching,  I  can  recommend  the  following 
plan,  as  one  which  will  lessen  the  labour  and  expedite  the  progress  of  the 
learner. 

Should  the  dissector  not  jx)ssess  some  knowledge  of  biological  terms 
(a  somewhat  unlikely  circumstance,  it  is  to  be  hoi)ed,  in  these  days  of 
more  extended  and  better  teaching  of  natural  science),  he  should,  the 
evening  before  he  commences  dissecting  a  part,  get  a  moderately  good 
knowledge  of  these  and  of  the  bones  of  the  part  he  is  about  to  dissect. 
lie  should  do  this  with  his  bones  and  a  good  osteology  before  him.  Then 
he  should  read  about  thirty  pages  concerning  the  part  he  is  to  dissect  on 
the  morrow,  and  he  will  enter  the  dissecting  room  with  some  pleasure  to 
commence  his  task.  These  thirty  pages  are  to  be  again  gone  through 
while  he  is  dissecting,  and  he  should  not  proceed  further  until  he  is 
thoroughly  master  of  that  jwrtion  of  his  work.  By  adopting  this  method 
he  will,  by  steadily  dissecting  even  only  three  hours  a  day,  acquire,  in  the 
course  of  three  months,  a  solid  knowledge  of  a  certain  portion  of  anatomy. 
In  the  evening  he  should  read  some  systematic  work  on  the  part  he  is  dis- 
secting, the  best  English  works  being  those  of  Quain  and  Gray.  This 
•method  should  be  repeated  daily ;  but  on  each  occasion  he  should  recapitu- 
late and  examine  himself  on  the  previous  day's  work,  and  at  the  end  of 
the  week  he  should  go  over  all  that  he  has  done  during  the  previous  days. 
Any  difficulties  will  be  smoothed  for  him  by  the  demonstrators,  whose 
attention  he  should  draw  to  all  anomalies,  at  the  same  time  noting  them 
in  his  book.  Surface  markings,  bony  prominences,  &c.,  he  can  test  on 
himself  or  on  a  fellow  student.  Frequent  recapitulation  and  self-examina- 
tion are  necessary  in  a  difficult  subject  like  an;itomy. 

With  regard  to  the  lectures  on  anatomy,  and  with  reference  to  note- 
taking,  the  student  must  be  advised  to  attend  the  former  as  regularly  as 
{>ossible,  otherwise  he  will  lose  the  sequence  of  the  lecturer's  thoughts; 
but  his  notes  should  be  short  and  to  the  puq)08e.  To  effect  these  desira- 
ble objects  he  should  ascertain  the  programme  of  the  lectures,  so  as  to 
read  up  in  his  textbooks  the  subject  for  the  day,  before  the  lecture  begins, 
because  by  so  doing  he  will  more  readily  understand  the  lecturer,  and  will 
know  what  notes  to  take,  i.e.  should  the  matter  of  the  lecture  be  con- 
tained, as  much  of  it  must  of  necessity  be,  in  his  anatomical  handbooks, 
ht!  need  not  take  that  part  of  the  lecture  down  unless  the  lecturer  has  put 
the  matter  in  a  new  light;  but  any  novel  statements  and  ideas  will  strike 
the  student  who  is  thus  pnc-preiKired,  and  he  will  make  a  note  of  them. 

Should  the  student  be  waiting  for  a  ixirt,  he  should  look  at  others  dis- 
secting the  jiait  on  which  he  will  have  to  work,  and  should  examine  any 
j)rei)arations  or  models  in  the  dissecting  room,  referring  to  the  i)lates  in 
his  handbook ;  but  any  leisure  time  can  well  be  filled  up  by  thorouifhly 
mastering  his  osteology,  as  then  the  attachments  of  muscles,  to  recollect 
which  is  generally  considered  difficult  by  students,  will  become  much 
easier. 

When  dissecting,  the  student  should  not  waste  his  time  in  making  a 
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pretty  dissection  unless  the  preparation  is  intended  to  be  preserved.  He 
should  bear  in  mind  that  his  object  is  to  understand  anatomy  for  prac- 
tical purposes,  and  his  aim  should  therefore  be  to  know  all  about  the  parts 
he  is  dissecting :  where  they  come  from,  where  they  go  to,  their  relations, 
distribution,  &c. ;  as  this  is  the  knowledge  which  he  will  have  to  apply 
hereafter,  and  which  will  be  of  great  service  to  him.  Another  useful  ob- 
ject in  dissecting  is  that  the  practice  should  give  him  the  command  of  his 
fingers,  and  prepare  him  for  the  use  of  the  knife  and  forceps  for  surgical 
purposes. 

Ih'awin^,  if  the  student  possess  the  power,  will  be  of  great  use  to 
him  in  anatomy,  histology,  and  subsequently  in  the  wards  and  post- 
mortem room ;  and  should  he  know  enough  of  photography,  modelling, 
and  making  casts,  such  knowledge  may  prove  very  serviceable  in  his 
anatomical  studies,  and  in  hjs  clinical  career.* 

In  his  second,  third,  and  later  years  of  study  the  diligent  student 
should  be  in  a  {)osition  to  do  some  original  work,  and  should  he  show  an 
aptitude  and  desire  for  such  undertakings,  he  will  find  that  an  interested 
and  competent  teacher  will  encourage  him  in  his  endeavours. 

During  this  period  of  his  curriculum  he  should  i)ay  frequent  visits  to 
the  dissecting  room  and  museum?  so  as  to  refresh  and  add  to  his  anato- 
mical knowledge. 

Applied  Anatomy  should  now  be  diligently  studied,  and  the  examina- 
tion of  frozen  sections  through  various  parts  of  the  body,  in  adults  of  both 
sexes,  at  various  ages,  will  teach  much  to  an  earnest  student.  Nowadays 
every  good  museum  is  supplied  with  such  sections. 

In  the  wards  and  out-i>atient  rooms  the  learner  will  have  ample  oppor- 
tunity for  studying  the  varying  relations  of  the  viscera  to  the  surface  in 
different  positions  and  states  (of  motion,  locomotion,  respiration,  &c.),  in 
health  and  disease.  This  branch  of  anatomical  study  is  too  often  much 
neglected.  Its  gieat  practical  importance  should  stimulate  the  would-be 
practical  man  to  master  it  as  soon  as  possible. 

FROZEN  SECTIONS, 

Much  information  regarding  the  anatomical  relations  of  orgsms  and 
structures  in  the  body  has  been  obtained  from  studying  sections  made  in 
various  planes  and  through  different  parts  of  the  subject.  Sections 
through  the  fcetal  trunk  can  be  made  simply  by  first  hardening  it  in 
spirit  or  chromic  acid,  &e.,  then  dividing  it  with  a  knife  in  the  direction 
desired.  In  the  adult  body,  however,  this  cannot  be  done  on  account  of 
its  size  and  the  nature  of  the  tissues  to  be  divided,  except  in  the  case  of 
the  extremities,  sections  of  which  may  be  made  by  hardening  the  soft 
parts  in  spirit  and  then  dividing  them  with  a  knife,  the  bone  being  after- 
wards cut  through  with  a  saw.  The  method  of  hardening  the  adult  body 
which  suggests  itself  as  being  the  simplest  and  most  practicable  is  that  of 
freezing.    This  process  was  first  employed  by  Edward  Weber  in  1836,^  and 

*  Dr.  Tripicr,  a  surgeon  of  Lyons,  has  devised  a  mode  of  drawing  on  glass  which  is 
excellent  for  teaching  purposes,     llis  paper  is  in  the  J^yon  Mfdicale  for  August  1881. 

*  ^^erres  api^eaix  to  have  really  been  the  tirat  to  use  this  uietlKxl  in  his  lit'cherchrn  xitr  Ic 
eerrrttu^  1820,  and  Pirogoff  was  the  first  to  use  it  on  a  large  scale  in  iiis  Angetcandte  Atuitomie 
d.  MrntchJicfien  Kdrpi'rM,  1838-40,  and  AfuUomia  Tojutgrajfhica^  1852.  Jarjavay  also  used  it  in 
1856  in  his  Etude  du  canal  de  I'uritre. 
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has  since  been  more  or  less  extensively  carried  out  by  Pirogoff,  Luschka, 
Legendre,  Henle,  Braune,  Riidinger,  and  other  continental  anatomists  ;  but 
in  this  country  it  has  never  been  practised  to  any  extent  till  about  two 
years  ago,  when  it  was  practised  extensively  in  the  Koyal  College  of 
Surgeons  of  England.^  Experience  has  shown  that,  in  order  to  obtain  good 
sections,  the  body  requires  to  be  frozen  till  all  its  tissues  become  of  a 
metallic  hardness.  This  efifect  may  be  produced  by  subjecting  it  to  a 
temperature  of  from  —15**  to  —18°  Cent,  for  about  seventy-two  hours.  In 
cold  countries,  such  as  Russia  and  even  some  parts  of  Germany,  all  that  is 
required  during  a  severe  frost  is  to  expose  a  subject  to  the  air  for  about 
sixty  hours,  or  even  shorter,  when  it  will  be  completely  frozen  and  ready 
for  sectioning.  In  this  country,  however,  such  low  temi)eratures  never 
occur,  so  that  we  require  to  employ  artificial  means  of  freezing.  Of  these 
the  simplest  and  generally  the  most  convenient  method  is  by  means  of  a 
mixture  composed  of  salt  and  ice.  In  this  way  a  minimum  temj:>erature  of 
— 18**  Cent,  or  Zero  Fah.  can  be  obtained,  but  in  practice  it  is  almost  im- 
possible to  get  the  ultimate  degree  of  cold  which  can  be  produced  by  the 
mixture.  We  are,  however,  able  to  reduce  the  temperature  of  the  air 
round  the  body  to  about  —12°  or  — 1 4°  Cent.,  which  is  sufficient  to  freeze 
it  hard  enough  for  sectioning  in  about  three  days.  The  action  of  salt  and 
ice  as  a  freezing  mixture  is  owing  to  the  salt  causing  mpid  melting  of  the 
ice.  The  conversion  of  the  water  from  the  solid  to  the  liquid  state  is 
attended  with  an  absorj)tion  of  heat  which  is  supplied  by  surrounding  sub- 
stances. The  subject  has,  therefore,  to  be  placed  in  relation  to  the 
mixture,  so  that  the  heat  may  be  abstracted  as  much  as  possible  from  the 
former  alone;  means  have  also  to  be  taken,  which  will  be  afterwards 
described,  to  prevent  the  surrounding  atmosphere  from  supplying  heat  to 
the  melting  mass.  It  will  thus  be  apparent  that  freezing  a  subject  can 
be  best  accomplished  when  the  atmosphere  is  coldest,  in  feet,  during  a 
severe  frost. 

We  must  now  consider  the  Tnodus  operandi  of  section-making.  First, 
then,  regarding  the  subject  or  material.  In  selecting  a  body  for  freezing 
it  is  desirable  to  get  a  fresh,  well-developed  subject,  not  beyond  middle 
age,  which  has  not  been  in  contact  with  alcohol.  The  necessity  for  this 
latter  precaution  is  obvious.  Spirit  has  a  very  low  freezing-point,  con- 
sequently if  the  subject  has  been  covered  with  a  spirit  cloth,  or  has  even 
been  exi)Osed  to  the  vajwur  of  alcohol,  some  will  have  been  taken  up  by 
the  tissues,  which  will  not  freeze  at  the  temperature  that  would  otherwise 
suffice,  t^e  must  also  be  taken  to  prevent  salt  or  salt  water  coming  in 
contact  with  the  subject,  as  that  would  render  it  more  difficult  to  freeze  on 
account  of  the  freezing  point  of  salt  water  being  lower  than  that  of  fresh 
water.  An  injection  of  wax  and  lard  may  be  run  into  the  arteries  and 
veins  to  distend  thenj.*  To  do  this  the  body  requires  to  be  i)laced  in  hot 
water  till  the  tissues  are  warmed,  so  that  the  injection  mass  may  run  freely 
in  the  vessels.  The  arteries  may  be  injected  from  the  femoral,  but  the 
veins  require  to  be  injected  from  the  extremities-  -one  of  the  large  super- 
ficial veins  on  the  dorsum  of  the  hand  and  of  the  foot  answers.  An 
injection  can  also  be  thrown  into  the  veins  of  the  trunk  by  making  an 
incision  about  five  centimetres  long  through  the  umbilicus,  and  carefully 

»  Sre  Brit'ith  ^fedifial  Journal,  vol.  i.  for  1879. 

'  Legcndre  iiscd  red  for  the  artcriei»  and  black  for  the  veins. 
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separating  the  structures  without  displacing  them  till  the  vena  cava  is 
reached ;  this  should  be  opened  on  its  anterior  surface,  the  injection  tubes 
inserted,  and  the  injection  made  both  upwards  and  downwards.     If  this 
manipulation  is  done  carefully  the  parts  will  be  very  little  disturbed.     An 
injection  mass  of  plaster  of  Paris  and  size  is  not  satisfactory  for  frozen 
sections,  firom  being  hard,  ridged,  and  consequently  brittle  when  set.     The 
blood-vessels  having  been  injected  while  the  body  is  still  in  hot  water,  the 
latter  is  now  to  be  plunged  into  cold  wat^r,  and  allowed  to  remain  there 
for  a  short  time  till  the  injection  has  solidified.     The  injection-tubes  may 
then  be  removed,  and  after  the  subject  has  been  thoroughly  dried  with  a 
towel  it  can  be  placed  in  the  freezing  box,  which  should  be  made  of  sheet 
iron  perfectly  water-tight  and  only  large  enough  to  hold  a  body,  with  a 
water-tight  lid  fitting  like  that  of  a  tin  biscuit-box.     The  extremities 
and  other  parts  should  be  arranged  in  their  natural  positions.     In  order  to 
prevent  flattening  of  the  back,  which  always  occurs  unless  measures  are 
taken  to  prevent  it,  the  subject  may  be  raised  slightly  on  two  narrow  bars 
placed  under  the  most  prominent  parts  of  the  sacrum  and  back.     The  bars 
will  cause  a  depression  of  course  where  they  have  rested,  but  this  is  better 
than  having  the  whole  back  flattened.    Another  plan  is  to  place  a  quantity 
of  soft  sawdust  in  the  bottom  of  the  box  so  as  to  distribute  the  weight  of 
the  subject  equally  over  the  whole  surface  of  the  back.     The  lid  may  now 
be  placed  on  the  box  and  the  subject  closed  in.     It  is  now  ready  for  freez- 
ing, which  may  either  be  done  in  a  yard  or  a  large  sink.     The  box  should 
be  raised  four  or  five  inches  off  the  ground  or  base  of  the  sink  by  means 
of  four  bricks,  the  space  under  it  being  filled  up  with  ice.    A  wooden 
frame,  thirty  centimetres  larger  than  the  box  and  seventy  centimetres  in 
depth,  should  now  be  placed  round  it.     A  metal  tube,  about  seventy-five 
centimetres  long  and  about  six  centimetres  in  diameter,  should  be  secured 
perpendicularly  to  the  side  or  end  of  the  box.    Into  this  tube  a  thermo- 
meter is  suspended  by  means  of  a  string,  so  that  it  can  be  taken  out 
from  time  to  time  during  the  freezing  process ;  the  upper  end   of  the 
tube  should  be  closed  with  cotton  wool  to  prevent  communication  with 
the  outer  air.    The  object  of  the  tube  and  thermometer  is  to  provide  a 
means  of  ascertaining  ajiproximately  the  temperature  within  the  box,  and 
so  of  observing  the  activity  of  the  freezing  mixture.     The  ice  and  salt  have 
now  to  be  mixed.     Six  hundredweight  of  ice  will  be  required  to  siuround 
the  box  properly.     The  ice  should  be  broken  up  into  small  pieces  and 
rapidly  mixed  with  two  hundredweight  of  coarse  salt.     The  mixture  is 
then  to  be  placed  round  and  over  the  top  of  the  box  till  it  is  surrounded 
to  the  depth  of  about  thirty  centimetres,  that  is,  till  the  space  between  the 
sides  of  the  box  and  frame  has  been  completely  filled  and  there  is  a  thick 
layer  over  the  lid  of  the  box.     The  whole  should  finally  be  covered  over 
with  two  or  three  layers  of  blankets  and  with  straw,  so  as  to  keep  the 
melting  mass  from  the  air,  and,  so  to  speak,  compel  the  ice  to  abstract  the 
heat  it  requires  to  absorb  for  its  conversion  into  water  from  the  interior 
of  the  box.     If  the  thermometer   be   examined  in  two  or  three  hours 
afterwards,  it  will  probably   be   found  to   stand  at  about   —15°   Cent., 
or  even  lower.     Aft«r  about  eight  hours  the  temperature  will  have  risen 
a  few  degres ;  if  to  higher  than  — 10%  the  mixture  is  not  acting  rapidly 
enough  from  having  got  caked  together ;  it  should  therefore  be  thoroughly 
stirred  up  with  a  furnace  raker  or  long   poker.     When  this  has  been 
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done  it  will  rapidly  fall  again.  This  process  requires  to  be  rejieated 
about  every  two  hours  till  about  the  end  of  thirty-six  hours,  when  the 
mixture  will  need  to  be  renewed.  This  should  be  done  as  rapidly  as 
possible  and  the  same  quantity  of  ice  and  salt  used  as  before.  After  a  few 
hours  the  mixture  will  again  require  to  be  stirred  up  every  two  or  three 
hours.  At  the  end  of  seventy  to  eighty  hours  from  the  time  the  process 
was  first  begun,  if  the  temperature  has  been  kept  at  an  average  of  about 
—  12®  to  —14®  Cent.,  the  subject  should  be  completely  frozen,  so  as  to 
resemble  a  piece  of  metal  in  hardness  and  ready  for  cutting  into  sections. 
It  must  now  be  rapidly  taken  out  of  the  box,  and  if  transverse  sections  are 
to  be  made,  placed  upon  a  table  or  bench  of  a  convenient  height,  or  if  it 
is  to  be  divided  longitudinally,  upon  planks  of  wood  placed  side  by  side 
on  trussels,  so  that  the  saw  can  be  worked  vertically,  the  end  as  it  protrudes 
with  each  stroke  beyond  the  posterior  surface  of  the  body  passing  between 
the  planks  carrjring  with  it  the  sawdust,  which  falls  into  the  pit  below. 

Before  the  sections  are  cut  they  must  be  marked  oflF  in  the  direction 
and  of  the  thickness  they  are  to  be  made.  This  can  easily  be  done  by 
scoring  the  surface  with  the  point  of  a  knife  guided  along  a  ruler,  in  the 
same  way  that  pai)er  is  ruled.  The  thickness  of  the  sections  depends 
nyfm  their  size  and  the  nature  of  the  structures  through  which  they  pass, 
Aa  a  nile  longitudinal  sections  through  the  whole  trunk  should  be  five 
f^^nfirn^r^ri  thirk;  transverse  sections  can  be  thinner,  but  should  not  be 
mryh  nr^l-f-r  3'5  centimetres ;  sections  through  the  extremities  may  be 
r.  >r.  fh:f»r»^-r^  indeefl  they  seldom  require  to  be  over  1*5  centimetre, 
t^/^f  *r,^f*^  fr*r^>Tigh  the  upi)er  part  of  the  thigh,  which  are  better  to  be 
4v,»^'  2'i/  />-r»*irfi^-tre«  thick.  The  sections  are  cut  with  a  fine-toothed 
ty'f</\  «few  iv/',^  Ax\y^\\  centimetres  long.  A  narrow  bow  saw  has  an 
ah';.<,%»;i/''  ffi^'f  the  \nifAA  saw  in  working  with  less  friction  on  the 
>'x**>j^  'A  *t,*z  ^-fiiou^,  hut  from  being  more  difficult  to  guide  and  easily 
tn.tf^ii^  v  *r  >  ,'i^'d',  it  U-HVi'H  is  not  so  smooth  and  regular  as  when  a  broad 
wiir  ;*  t^M-'J,  Tr#'r  »aw  i*hould  be  held  quite  loosely  and  lightly  in  the 
J^,vi  HtA  H,.*fw*r0\  to  follow  in  its  own  groove,  being  merely  pushed  on  and 
dr^vn  Wk  »<*f>  a  Ijj/ht  ifwinging  movement  of  the  arm;  whenever  it  is 
ii/r'r^-^l  tff  iytt*iArf\  in  jt*  r://ijrft^*,  as  it  almost  invariably  is  by  amateurs,  it 
Mi'rk*  arid  d'>-'*  r<//t  work  »«rfi/jothly.  Anyone  who  is  not  well  accustomed 
to  ij»ing  H  «^air  worJd  j^-sim  much  valuable  experience  in  sawing  by  pro- 
ifiiring  a  UfH^  of  w^^#l  thirty  r^ftiti metres  in  diameter  and  practising  making 
trani»v#?r*M'  M-z-fion*  ^4  it  U'fore  att/'mjiting  to  cut  sections  through  a  body. 
Tlie  ('%\tt'ru'%i*'*'  gaifM'd  will  amply  rfjiay  the  trouble,  and  perhaps  prevent  a 
valuabh?  i^'/'i'tou  of  fli^f  l^'^Iy  U?ing  H|K>iled,  As  little  time  as  possible 
should  \h'  l'/«t  nftiff  th^r  \pftt\y  ha^i  U'en  taken  out  of  the  box  before  the 
sectiouH  are  m;i/le, and  if  the  ntirnlx'r  n'r|iiired  cannot  be  cut  in  an  hour 
and  a  Imlf,  or  at  lorjg''«»t  two  hoiir>»,  it  im  Ixttter  to  replace  the  body  in  the 
lx>x  and  contiruw  the  fre<*zirig  pr^x'^jKH  till  next  day,  when  the  remaining 
sections  can  \h*.  rrui/le.  When  thoroughly  frozen  the  subject  should  saw 
like  a  log  of  w^kkI,  giving  off  KHwdust  during  the  ])roces8,  and  almost  no 
l)erceptible  difierenc<i  nhould  ha  Utlt  in  regard  to  the  hardness  of  the 
structure  when  the  saw  is  |iHHHing  through  muscular  tissue  or  when  bone 
is  being  divided;  unh*SH  this  is  the  case  the  body  is  not  sufficiently 
frozen,  and  the  freezing  proceHH  requires  to  be  continued  for  a  longer 
period. 
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The  friction  of  the  saw  generates  a  certain  amount  of  heat  which  causes 

the  fatty  tissues  to  soften  on  the  surfisu^e  of  the  section  ;  the  fat  mixing 

with  the  sawdust  forms  a  layer  over  the  section,  giving  it  an  appearance  as 

if  it  had  been  buttered.     After  the  sections  have  been  made,  they  require 

to  be  washed  in  ice-cold  water  to  remove  this  layer  of  greasy  debris.     This 

having  been  done,  the  various  structures  will  be  distinctly  displayed,  and 

their  relations  to  one  another  seen.     If  it  is  desired  to  make  drawings  of 

the  sections,  they  should  be  replaced  in  the  box  separately  and  exposed  to 

the  action  of  the  salt  and  ice  for  two  or  three  hours,  in  order  to  freeze  the 

water  on  the  surface,  and  thus  obtain  a  dry,  smooth,  transparent  surface. 

The  surface  being  frozen,  it  may  be  covered  with  transparent  tracing-paper 

and  an  exact  tracing  made.^   If  drawings  are  not  required,  the  sections,  after 

having  been  washed,  should  be  placed  on  separate  slabs  or  sheets  of  glass 

so  that  they  do  not  touch  one  another,  and  immersed  in  equal  parts  of 

methylated  spirit  and  water.     The  thawing  process  now  begins  rapidly, 

and  in  a  few  hours  the  sections  become  quite  sofl  and  flaccid.    At  this 

stage  they  must  not  be  handled,  as  the  structures  are  easily  displaced. 

After  remaining  a  week  in  this  dilute  spirit,  each  section  should  be  removed 

on  its  own  slab  of  glass  and  placed  in  fresh  spirit  of  the  strength  of  two 

parts  of  spirit  to  one  of  water.     Another  sheet  of  glass  may  be  placed  on 

the  upper  surface,  and  the  section  turned  over,  so  that  the  spirit  may  get 

more  freely  at  the  surface  which  was  next  the  glass  in  the  first  instance, 

it  being  uppermost  on  this  occasion.     In  this  second  spirit  solution  the 

preparations  may  remain  for  about  ten  days  or  a  fortnight ;  at  the  end  of 

that  time  they  may  be  taken  out  and  placed  in  pure  spirit,  where  they 

should  lie  for  about  three  weeks  before  they  are  handled.     By  that  time 

they  will  have  become  permanently  hardened  by  the  spirit.     The  object 

of  using  weak  spirit  in  the  first  instance  is  to  prevent  shrinking  of  the 

tissues  taking  place,  which  always  occurs  if  pure  spirit  is  used  from  the 

beginning.     If  dilute  spirit  is  used  at  first,  it  will  be  found  that  the 

sections  do  not  shrink  to  any  perceptible  extent  afterwards.     In  proof  of 

this  it  maybe  mentioned  that  there  are  some  longitudinal  sections  through 

the  head,  in  the  museum  of  the  Royal  College  of  Surgeons  of  England, 

made  three  years  ago,  in  which  the  brain  section  still  fills  the  bony  circle 

of  the  skull  completely.     After  the  specimens  have  become  hard  they 

may  be  taken  out  of  the  spirit  to  have  their  surface?  smoothed  and  dressed 

with  a  sharp  amputating  knife  or  razor ;  care  must  be  taken,  however, 

not  to  keep  them  out  of  the  spirit  too  long,  and  they  should  on  no  account 

be  permitted  to  get  dry.     They  are  then  ready  for  permanent  mounting. 

To  display  them  to  the  best  advantage  they  should  be  mounted  in  flat 

porcelain  dishes  or  trays,  with  ground  edges  and  glass  covers  cemei»ted 

down  with  a  composition  of  four  parts  of  asphalt  to  five  of  old  gutta  percha 

melted  together  and  applied  when  fluid.     As  the  mounting  is  expensive 

from  the  cost  of  the  porcelain  trays,  it  is  often  preferable  to  keep  the 

sections  unmounted  in  spirit.     In  this  condition  they  are  even  better 

available  for  minute  examination  than  when  mounted.     Their  value  for 

reference  will  be  greatly  enhanced  if  at  the  time  they  are  cut,  the  exact 

*  A  speedy  though  rough  plan  is  to  take  a  rvhHng  by  placiog  paper  over  the  frozen  pre- 
paration and  rubbing  cobbler's  wax  over  it.  An  exact  reproduction  is  thus  obtained  in  less 
than  a  minute. 

o  2 
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part  of  the  body  through  which  the  upper  surface  of  each  passes  in  relation 
to  some  well-known  and  fixed  points  be  noted. 

If  it  be  desired  to  make  the  intermuscular  spaces  very  evident,  a  thick 
section  should  be  placed  for  a  month  to  six  weeks  in  a  concentrated  solu- 
tion of  potassium  nitrate-saltpetre,  which  causes  a  shrinking  of  the  muscular 
tissue. 

I  can  reconunend  the  following  plan  for  making  sections  of  foetuses. 
Make  quickly  a  mixture  of  2  parts  of  snow  or  finely  powdered  ice,  and 
1  part  of  salt.  A  layer  of  this  mixture,  about  three  inches  thick,  is  placed 
in  a  wooden  box  of  suitable  size  and  shape,  the  bottom  of  which  is  pierced 
by  numerous  small  holes  to  allow  the  water  to  run  oflF.  The  foetus  is 
placed  in  this  ice-bed  and  gradually  covered  with  a  thick  layer  of  the 
freezing  mixture.  To  avoid  altering  the  form  of  the  thoracic  and  abdominal 
cavities,  it  is  advisable  only  to  place  a  thin  layer  of  ice  over  these  parts ; 
this  will  not  deform  these  cavities,  and  will  be  sufficient  to  freeze  the  skin 
and  subcutaneous  tissues. 

The  box  is  then  surrounded  vrith  flannel  and  placed  in  an  airy  position 
for  six  or  seven  hours,  when  the  foetus  will  be  thoroughly  frozen.  It  is 
then  quickly  but  carefully  removed  from  the  box  and  placed  on  a  small 
rectangular  table  which  has  a  groove  at  its  middle  along  its  length.  At 
one  end  of  this  groove  is  firmly  fixed  an  upright  piece  of  wood  with  a 
narrow  slit  which  reaches  nearly  to  its  point  of  junction  with  the  table. 
Another  similar  vertical  piece  of  wood  slides  in  the  groove  opposite  to  the 
one  just  described,  so  that  the  slits  of  each  correspond.  The  frozen  foetus 
is  placed  between  these  uprights  in  the  required  direction — longitudinally 
or  transversely — the  movable  upright  is  kept  steady  by  a  screw,  clamp,  or 
strong  string,  and  if  necessary  this  small  table  may  be  clamped  to  a  larger 
one  to  render  it  steady  during  the  process  of  sawing.  A  fine  saw  is  then 
passed  into  the  slits  of  both  uprights  and  the  section  made.  This  is 
usually  very  satisfactory,  and  the  blood  on  it  can  easily  be  removed  by  a 
stream  of  cold  water. 

To  get  a  good  tracing  of  the  section,  a  thin  sheet  of  glass  with  a  per- 
fectly even  surface  should  be  at  hand ;  also  some  sheets  of  white  blotting 
or  tracing  \iB\yer  which  has  been  varnished  on  one  side  to  make  it  more 
transjiarent.  Moisten  one^  surface  of  the  glass  and  apply  to  it  the  non- 
varnished  side  of  the  i^aper.  The  moisture  makes  this  side  of  the  pai)er 
also  transparent,  and  fixes  it  to  the  glass.  Now  place  this  pai>ered  glass 
on  the  surface  of  the  section  and  take  an  outline  of  the  parts  forming  it. 
This  can  be  easily  and  rapidly  done.  Of  course  only  the  glass  and  not  the 
pa|)ered  surface  must  be  ayiplied  to  the  section.  An  accurate  sketch  is 
thus  obtained,  which  can  be  transferred  by  tracing,  after  removal  from  the 
glass,  to  an  ordinary  sheet  of  drawing  paper,  and  the  details  filled  in. 


CHAPTER  IV. 

DISSECTION    OF    THE    UPPER    LIMB. 

PART  I. 
THE  THORACIC  WALL  AND  AXILLA. 

Directions. — The  body  being  on  its  back,  raise  the  thorax  to  a  suitable 
height  by  a  block,  and  place  the  arm  on  a  board  at  a  right  angle  to  the 
trunk,  the  hand  being  supinated.  The  chest,  wall,  and  axilla  must  be 
dissected  and  learned  in  from  two  to  three  days,  so  as  not  to  interfere  with 
the  dissectors  of  the  thorax ;  and  when  the  body  is  turned,  the  student 
must  dissect  the  superficial  muscles  of  the  back,  which  in  most  dissecting- 
rooms  belong  to  the  possessor  of  the  arm. 


Fig.  24 Showixo  the  position  of  the  subject  and  the  incisions  fob 

dissecting  the  fbont  of  the  body. 

Surface  Markings.— Before  removing  the  skin,  the  student  must 
make  himself  quite  familiar  with  the  bony  projections,  muscular  promi- 
nences, and  depressions  between  them,  which  serve  as  landmarks,  and  are 
used  as  guides  to  the  position  of  parts  beneath  the  skin  and  subcutaneous 
tissues.  He  should  also,  by  moving  the  various  joints  with  the  one  hand 
and  feeling  over  them  with  the  thumb  and  fingers  of  the  other,  appreciate 
any  alterations  in  the  relation  of  parts  produced  by  the  various  move- 
ments. 

Bony  Prominences. — On  the  front  and  upper  part  of  the  chest  the 
line  of  the  clavicle  can  be  made  out  in  all  persons.  When  the  arm  rests 
quietly  by  the  side,  the  clavicle  is  slightly  inclined  downwards,  but  when 
the  body  lies  on  the  back,  the  shoulder  falls  back  and  the  clavicle  rises  a 
little,  the  weight  of  the  arm  being  removed.  Near  the  acromial  end  of 
the  clavicle,  on  its  anterior  aspect,  there  is  in  many  elderly  persons  a 
spinelike  bony  projection.  This  is  normal,  but  may  be  mistaken  for  an 
exostosis.     Note  the  forward  curvature  of  the  inner  half  or  more  of  the 
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clavicle,  and  the  anterior  concavity  of  its  acromial  part.  Place  the  finger 
on  the  stemo-clavicular  joint,  and  observe  the  ridge  on  the  sternal  end  of 
the  clavicle,  which  must  not  be  mistaken  for  a  bony  or  cartilaginous 
growth.  Move  the  arm  in  various  directions,  and  observe  the  great  mobi- 
iity  of  this  articulation.  The  joint  between  the  acromial  end  of  the 
clavicle  and  the  a«'.romion  process  of  the  scapular  spine  forms  usually  an 
exen  plane,  but  occasionally  there  is  a  small  bony  projection  on  the  clavi- 
cular jjart  of  the  joint,  or  a  thickening  of  the  inter-articular  fibro-cartilage, 
vhich  may  be  mistaken  for  a  fracture  or  partial  dislocation  of  the  joint. 
TIjij*  condition  may  exist  on  the  opposite  shoulder,  a  reference  to  which 
will  help  to  settle  the  doubt ;  but  should  it  not  be  present  on  the  opposite 
Mde,  the  remembrance  of  the  fact  that  the  condition  just  described  may 
aecur  unsymmetrically  should  make  the  surgeon  cautious  before  expressing 
the  opinion  that  there  is  either  a  fracture  or  dislocation,  even  supposing 
the  deformity  to  have  been  noticed  subsequent  to  an  injury.  It  must 
lie  borne  in  mind  that  these  growths  may  have  been  the  result  of  injury. 

The  spine  of  the  scapula  can  be  made  out  in  its  whole  length,  and 
also  its  acromion  process.  The  angle  formed  by  the  meeting  of  the  spine 
with  the  acromion  is  a  very  good  place  from  which  to  measure  the  com- 
{jarative  lengths  of  the  arms.  The  measurement  may  extend  on  the  outer 
side  over  the  deltoid  to  the  external  humeral  condyle,  or  across  the  front 
and  inner  side  of  the  arm  tx>  the  internal  condyle.  In  dislocation  at  the 
elbow,  which  is  difficult  to  be  made  out,  whether  backwards  or  forwards, 
out  or  in,  measurements  from  the  acromion  to  the  tip  of  the  olecranon 
will  be  of  considerable  value. 

In  some  scapuhe  there  is  a  natural  failure  of  union  between  the  spine 
and  the  acromion,  which  is  developed  by  two  independent  centres,  the  union 
beting  effected  by  fibrous  tissue  or  by  an  imperfect  articulation.  In  rare 
cases  there  rray  Ix*  two  symphyses  and  two  acromial  bones,  one  symphysis 
lieing  b<*twe<*n  the  two  oHsicles  forming  the  acromion,  and  the  other  be- 
tween the  Mpine  of  tlie  scapula  and  the  acromion.  The  student  must 
r*fintiUi\M*r  Uk'm*  fa/;U,  a«  thene  conditions  have  been,  and  may  again  be,  mis- 
taken for  fra/rltir'?*  of  the  acromion,  and  have  been  described  as  such  with 
ligai/i<'rjt/m>i  tmioth 

FWt  th«'  fon^rm  and  gnisj)  the  elbow ;  place  the  thumb  of  the  opposite 
hand  o\'*fr  lh<?  U'^*ul  of  the  humerus,  pressing  deeply ;  rotate  the  arm,  and 
ufAivA'  the  uuf\i*mi*u\M  of  tlie  humeral  tuberosities  and  head.  The  greater 
iu\)t'ron'iiy^  which  in  exU'rnal,  and  the  lesser,  which  is  in  front  covered  by 
tli<f  fl*'\i/n*lf  form  the  <!onv(;xity  of  the  shoulder.  In  rotation,  whether  in 
or  oti*,  if  iti  th<i  ttilMfnmities  which  are  usually  felt,  the  head  of  the  bone 
\f^'iui(  iiMK-h  iijorif  difficult  to  make  out.  If  the  arm  be  raised,  a  portion 
4/1  f  Im'  h''a4j  of  the  U>»e  can  l)e  felt  in  the  axilla,  and  at  the  same  time  the 
'oov<'xity  of  the  shoulder  is  much  diminished. 

tu  tli4?  varioutf  dislcx^tions  at  the  shoulder,  the  absence  of  the  tuberal 
|/fo>iiiiP'ii''4*«,  the  projection  of  the  acromion,  and  the  presence  of  a  bony 
lffoonn**nt4*  Ix'low  the  coracoid  process  in  the  axilla,  or  beneath  the  scapular 
/jy'«**-4  Mr^JJ  iiidicate  the  nature  of  the  dislocation  of  the  humerus.  Should 
1t»^'**in-  t'jH'xiM  with  dislocation  a  bony  crepitus  will  be  present,  and  if  there 
J  A  KHj/  }j  swelling  the  diagnosis  becomes  difficult. 

tu  thiij  or  tiKxierately  stout  subjects  the  neck  of  the  scapula  may  be 
i^'U   hy  j/b/'ifig  the  thumbs  high  up  in  the  axilla,  and  the  fingers  in  front 
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and  behind  the  anterior  and  posterior  axillary  folds.    It  is,  however,  rarely 
fractured. 

In  every  position  of  the  humerus  in  the  normal  state  the  great  tubero^ 
sity  and  external  condyle  look  in  the  same  direction,  and  the  head  of  the 
humerus  faces  very  much  in  the  direction  of  the  inner  condyle.  These 
facts  are  of  service  in  diagnosing  obscure  injuries  about  the  shoulder. 
About  an  inch  to  the  inner  side  of  the  humerus,  and  just  below  the  clavicle 
in  the  groove  between  the  pectoralis  major  and  deltoid  muscles,  the  cora- 
coid  process  of  the  scapula  can  be  distinctly  felt.  The  arm  being  pendent 
with  the  palm  forwards,  the  bicipital  groove  which  looks  anteriorly  can 
be  felt  by  pressing  deeply,  and  the  shaft  of  the  humerus  is  best  felt  by 
pressing  the  fingers  deeply  along  its  inner  and  outer  surfaces,  and  between 
the  projection  of  the  biceps  and  triceps. 

The  student  should  now  make  himself  familiar  with  the  various  bony 
prominences  about  the  elbow,  and  should  go  over  them  again  when 
commencing  the  dissection  of  the  forearm.  The  internal  condyle  is 
more  prominent  than  the  external,  and  on  a  slightly  higher  plane.  The 
olecranon  process  of  the  ulnar  is  always  plainly  to  be  felt,  and  is 
rather  nearer  the  inner  than  the  outer  condyle.  The  head  of  the  radius 
can  be  plainly  felt  in  the  integumentous  pit  on  the  outer  side  of  the  ole- 
cranon and  just  below  the  outer  condyle.  This  is  an  important  guide^ 
as  by  its  means  we  can  ascertain  if  the  head  of  the  radius  be  dislocated 
or  not. 

The  dissector  should  ascertain  the  relative  positions  of  the  condyles  to 
the  olecranon  in  the  different  movements  of  the  elbow,  and  should  place 
the  thumb  on  one  condyle,  the  forefinger  on  the  other,  and  the  middle 
finger  on  the  olecranon.  The  elbow  being  at  right  angles,  the  tip  of  the 
olecranon  is  immediately  below  the  line  joining  the  condyles.  In  extreme 
flexion  the  tip  of  the  olecranon  is  in  front  of  this  line,  and  in  complete 
extension  the  highest  point  of  the  olecranon  is  immediately  on  a  level 
with  this  line.  In  a  dislocation  of  the  ulna  at  the  elbow,  all  these  rela- 
tive positions  would  be  changed ;  but  it  is  not  usually  so  in  a  fracture  of 
the  lower  end  of  the  humerus  or  through  the  condyles,  unless  there  be 
unusual  displacements. 

Occasionally  there  is  a  ring  or  hooklike  process  of  bone  above  the 
inner  condyle,  the  euproHxmdyloid  process.  When  present  it  may  be 
felt.  It  is  a  hook  or  ring  of  bone,  through  which  pass  the  brachial  or 
ulnar  artery  and  median  nerve  in  many  mammals. 

The  borders  and  upper  and  lower  angles  of  the  scapula  can  be  dis- 
tinctly made  out,  and  should  be  manipulated  by  the  student. 

Muscular  Prominences, — Passing  from  the  chest  and  scapula  to  the 
humerus  on  the  back  and  front  of  the  thorax  are  the  pectoralis  major  and 
minor,  forming  the  anterior  wall  of  the  axilla,  both  of  which  may  be  felt  j 
and  also  the  subscapularis  covering  the  venter  of  the  scapula,  and  form- 
ing with  the  latissimus  dorsi  the  greater  part  of  its  piosterior  boundary. 
The  deltoid  which  caps  over  the  shoulder  joint  can  usually  be  plainly  de- 
fined, and  on  the  humerus  the  swell  of  the  biceps  in  front,  and  that  of 
the  triceps  behind,  are  generally  very  distinct. 

Axilla. — Between  the  chest  and  the  arm  is  the  hollow  of  the  armpit, 
in  which  are  placed  the  axillary  vessels  and  brachial  plexus  of  nerves. 
The  skin  covering  it  is  in  the  adult  provided  with  hairs,  and  large  sudorir 
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parous  and  sebaceous  glands.  The  depth  of  this  space  varies  with  the 
position  of  the  limb.  It  is  deepest  and  most  prominent  with  the  arm 
pendent,  but  if  the  arm  be  lifted,  its  anterior  and  posterior  boundaries  are 
carried  up  and  rendered  tense,  and  the  space  becomes  more  shallow. 

The  fifth  rib  is  in  a  line  with  the  lower  border  of  the  pectoralis  major; 
the  first  visible  digitation  of  the  serratus  magnus  corresponds  to  the  upper 
edge  of  the  sixth  rib ;  and  the  second  visible  digitation  to  the  seventh 
rib.  The  interval  between  these  is  the  sixth  intercostal  space,  which  is  a 
good  guide  in  tapping  the  chest  or  in  counting  the  ribs. 

As  before  stated,  the  head  of  the  humerus  can  be  felt  in  the  axilla 
when  the  arm  is  raised,  but  the  axillary  glands  cannot  usually  be  felt  if 
they  be  in  a  normal  condition. 

DepressioTis. — Besides  the  deep  hollow  of  the  axilla  there  are  certain 
intermuscular  spaces,  which  are  notable  landmarks.  There  is  a  slight 
depression  between  the  pectoral  and  deltoid  muscles  about  the  middle  of 
the  clavicle.  The  cephalic  vein  runs  upwards  in  this  space,  and  the  de- 
scending branch  of  the  acromial  thoracic  artery  runs  down,  and  the  coracoid 
process  can  be  plainly  felt  through  it  near  the  humerus.  Sometimes 
there  is  a  second  groove  near  the  sternal  end  of  the  clavicle,  which  passes 
outwards  and  corresponds  with  the  interval  between  the  sternal  and  clavi- 
cular origins  of  the  pectoralis  major. 

On  each  side  of  the  biceps  is  a  groove,  which  terminates  anteriorly  in 
a  depression  in  firont  of  the  elbow.  The  inner  of  the  two  is  the  deeper, 
and  is  the  guide  to  the  brachial  artery.  Along  these  bicipital  depressions 
the  external  and  internal  intermuscular  septa  can  be  ielt  in  moderately 
thin  subjects. 

Beneath  the  anterior  fibres  of  the  deltoid  the  coraco-acromial  ligament 
can  be  made  out. 

The  ulnar  nerve  passes  into  the  forearm  between  the  olecranon  and  in- 
ternal condyle,  and  injuries  to  the  inner  side  of  the  elbow  cause  sharp 
pain  along  the  inner  side  of  the  forearm  and  in  the  little  and  ring  fingers, 
giving  rise  to  the  notion  that  in  this  position  was  placed  the  *  Funny 
Bone.' 

Below  the  firont  of  the  outer  condyle,  and  slightly  separated  from  it, 
the  head  of  the  radius  may  be  felt  if  the  forearm  be  rotated. 

Dissection. — Make  an  incision  through  the  skin  only  along  the 
middle  of  the  sternum,  another  along  the  clavicle  for  the  inner  two- 
thirds,  and  continue  it  down  the  front  of  the  arm  about  two  inches  beyond 
the  anterior  axillary  fold,  carrying  it  down  as  far  as  the  hinder  fold  of  the 
axilla.  A  third  incision  is  to  be  made  from  the  ziphoid  cartilage  to  the 
posterior  part  of  the  axilla.     Beflect  this  flap  towards  the  arm. 

The  fatty  subcutaneovs  layer  or  superficial  fascia  of  the  thorax  is 
similar  to  that  in  other  parts  of  the  body,  but  in  this  region  contains  less 
fat. 

Beneath  this  is  a  stronger  special  fascia,  which  is  continuous  with  the 
fascia  of  the  neck  and  upper  extremity  above,  and  of  the  abdomen  below, 
and  closely  invests  the  muscles.  On  the  thoracic  wall  it  is  thin,  but  is 
much  thicker  across  the  axillary  fold.  It  divides  into  two  layers  opposite 
the  mamma,  one  passing  in  front  and  the  other  behind,  and  numerous 
septa  from  both  its  layers  pass  into  the  substance  of  the  gland  and  sup- 
port its  lobes.     Fibrous  processes  pass  from  the  anterior  layer  to  the  skin 
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and  nipple,  including  layers  of  fat  in  their  areolsB.     These  procesBes  Sir 
A.  Cooper  named  ligamenta  auapensoria. 

If  this  fascia  be  removed,  the  deep  faada  of  the  thorax  will  be  ex- 
posed. It  ie  a  thin  aponeurotic  layer  which  covers  the  Pectoralis  major 
and  sends  many  prolongations  between  its  fasciculi.  It  is  attached  to  the 
front  of  the  sternum  and  to  the  clavicle,  and  is  thin  over  the  upper  part 
of  the  Pectoralis  major,  but  thicker  in  the  space  between  the  great  pec- 
toral and  latissimus  dorsi  muscles,  where  it  forms  part  of  one  base  of  the 


Fig.     25. — iNCtSIONB     IMR      DISSECTING  FlO.    26.-  DlAORAll 

THE   PECTORAL  BBOION.      RlQHT  SIDE.  DIRHECTING   TRE 

ne  nnmbBii  us  placed  oppsdU  the  nrioiu  ^"M,  FUBBARH,    AND  HAND.      LEFT 

axilla.  At  the  outer  margin  of  the  latissimus  dorsi  it  divides  into  two 
layers,  one  passing  in  front  and  the  other  behind  it.  These  go  on  Ut  be 
attached  to  the  spinous  processes  of  the  dorsal  vertebrse,  blending  with 
the  fascia  of  the  opposite  side.  At  the  lower  and  anterior  part  of  the 
thorax  this  deep  fascia  is  stronger,  and  is  continuous  with  the  sheath  of 
the  Rectus. 

If  an  opening  be  made  into  it  as  it  courses  from  the  thorax  to  the  arm, 
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and  the  finger  be  inserted,  the  dissector  will  fonn  a  better  idea  of  its 
strength  and  connections. 

Directions. — This  fascia  should  be  carefully  removed,  and  the  nerves 
which  pierce  it  should  be  traced  out,  >5mall  cutaneous  vessels  will  guide 
to  the  [wsition  of  these  nerves, 

Cutaneoua  Nerves. — These  must  be  sought  at  the  inner  and  upper 
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nigttal  nerret 

Fie.  27.-  Cl'takbods  nbbvrs  of  the  rioht  uppbb  limb.    Palmab  ahpect. 

part  of  the  thorax,  and  about  the  middle  of  the  clavicle,  and  others  may 
be  found  at  the  side  of  the  stemiim  at  each  intercostal  s|>ace.  The  lateral 
cutaneous  thoracic  ner\es  will  be  found  atwut  an  inch  below  the  anterior 
axillary  fold,  there  being  one  for  each  intercostal  sjKice,  tht-  first  excepted. 
These  last-named  nerven  divide  into  an  anterior  !ind  [Histerior  branch. 
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The  cutaneous  nerves  of  this  region  come  from  the  cervical  plexus,  or 
from  the  intercostal  nerves. 

Cervical  CutaTieoiis  Thorai^ic  Nerves. — The  auprd-clavicular  branches 
of  the  cervical  plexus,  which  come  from  the  third  and  fourth  cervical 
nerve,  emerge  beneath  the  posterior  border  of  the  stemo-mastoid,  and 
descend  between  it  and  the  trapezius,  to  divide  into  sternal,  clavicular  and 
acromial  branches,  which  supply  the  skin  of  the  corresponding  regions. 

The  inner  or  sternal  branch  passes  obliquely  inwards  over  the  clavi- 
cular and  sternal  attachments  of  the  sterno-mastoid,  and  supplies  the  skin 
as  far  as  the  midline,  anastomosing  with  its  fellow.  It  passes  but  a  short 
distance  down. 

The  midcUe  or  clavicular  filaments,  two  or  three  in  number,  and  of 
larger  size,  cross  the  centre  of  the  clavicle  and  supply  the  skin  over  the 
deltoid  and  pectoral  muscles  to  near  the  lower  border  of  the  latter,  and 
communicate  with  cutaneous  branches  of  the  upper  anterior  intercostal 
nerves.  Sometimes  a  clavicular  branch  passes  through  a  foramen  in  the 
clavicle  at  the  junction  of  the  middle  and  outer  thirds  of  the  bone,  and 
may  join  the  anterior  cutaneous  branch  of  the  second  intercostal  nerve. 

The  external  or  acroTnial  branch  will  only  now  be  seen  in  part.  It 
crosses  the  outer  surface  of  the  trapezius  and  acromion,  and  goes  to  the 
skin  of  the  upper  and  back  part  of  the  shoulder,  anastomosing  with  the 
circumflex  and  supra-scapular  nerves. 

Cutaneous  Intercostal  Thoracic  Nerves. — These  are  given  oflF  between 
the  ribs  from  the  trunks  of  the  intercostal  nerves,  which  latter  are  the 
anterior  branches  of  the  dorsal  nerves.  There  are  two  sets  of  these 
cutaneous  nerves.  One  set,  the  lateral  cutaneous  nerves  of  the  thorax, 
arises  from  the  intercostal  trunks  about  midway  between  the  spine  and 
sternum ;  the  other,  the  anterior  set  of  thoracic  cutaneous  nerves,  are 
the  endings  of  the  same  intercostal  trunks  near  the  body  midline.  The 
intercostal  nerves  and  their  branches  are  distributed  to  the  parietes  and 
skin  of  the  thorax,  and  upper  part  of  the  abdomen,  without  being  joined 
in  a  plexus,  differing  in  this  important  respect  from  other  spinal  nerves. 
Each  nerve  joins  the  sympathetic  by  one  or  two  filaments,  and  they  are 
divisible  into  an  upper  and  lower  set.  The  six  upper,  the  first  being 
excepted,  supply  the  thoracic  parietes ;  the  six  lower  supply  the  lower 
part  of  the  chest,  and  upper  part  of  the  abdomen. 

The  Anterior  Cutaneous  Branches  of  the  intercostals  pierce  the  pec- 
torals and  supply  the  skin  at  the  side  and  forepart  of  the  chest  and  that 
covering  the  mamma,  and  the  upper  digitations  of  the  external  oblique. 
The  anterior  cutaneous  of  the  second  intercostal  joins  the  clavicular 
branch  of  the  cervical  plexus,  and  the  others  supply  the  mammary  gland. 
Cutaneous  branches  of  the  internal  mammary  artery  accompany  these 
nerves,  which  latter  increase  in  size  as  they  pass  downwards.  The 
cutaneous  twig  of  the  second  intercostal  commonly  lacks  the  anterior 
offset. 

Lateral  CutaTieous  Nerves. — These  pierce  the  external  intercostals  and 
serratus  magnus  midway  between  the  vertebrae  and  sternum,  accompanied 
by  cutaneous  vessels,  and  divide  into  two  branches,  anterior  and  posterior. 
The  first  intercostal  nerve  has  not  usually  a  lateral  cutaneous  branch. 
The  anterior  branches  pass  over  the  pectoral  muscles  to  the  mamma  and 
skin  and  increase  in  size  downwards  the  lower  supplying  the  upper  digita- 
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tions  of  the  extenoal  oblique.  The  anterior  cutaneous  of  the  second  inter- 
costal commoQlj  lacks  the  anterior  offset.  The  posterior  branches 
decrease  from  above  downwards,  and  su[>[>ty  the  skin  over  the  latissimus 
dorsi  and  scapula.  The  lateral  cutaneous  branch  of  the  second  intercostal 
is  larger  than  the  others,  and  ]iierces  the  axillary  fascia  to  supply  the  skin 
on  the  inner  side  of  the  arm,  and  is  called  the  intercosto-kumeral  nerve. 
It  IB  divided  into  two  or  more  pieces  as  it  crosses  the  axilla,  and  joins  the 
nerve  of  Wrisberg,  and  piercing  the  deep  &scia  supplies  the  skin  of  the 
upper  half  of  the  inner  and  ^ck  part  of  the  arm  joining  the  internal 
cutaneous  branch  of  the  musculo-spind.     If  the  other  cutaneous  nerves, 
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the  nerve  of  Wrisberg  especially,  be  large,  this  nerve  is  small.  A  second 
Intercosto-humeral  nerve  is  often  given  off  from  the  third  intercostal,  and 
it  Bupplies  the  skin  of  the  axilla  and  inner  part  of  the  arm. 

Directions. — If  the  subject  being  dissected  be  a  male  the  student 
must  proceed  to  the  examination  of  the  axilla ;  but  should  it  be  a  female, 
he  should  first  examine  the  relations  and  connections  of  the  mammary 
gland,  then  remove  and  dieaect  it. 

The  Hanuiue  are  glands  which  secrete  the  milk,  and  are  accessory  to 
the  reproductive  system,  A  large  class  of  animals  (named  mammalia) 
are  distinguished  by  pcssegsing  these  organs.     They  are  enveloi>ed  in  a 
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largish  qoaotity  of  fet,  and  present  two  rounded  prominenceB  on  each  side 
of  the  front  of  the  thorax.  Thej  are  hemispherical,  and  more  prominent 
at  the  inner  and  lower  aspects,  and  extend  from  the  third  to  the  sixth  or 
seventh  rib,  and  from  a  little  external  to  the  sternum  to  the  anterior 
axillary  fold.  Slightly  below  the  centre  of  each  breast,  and  on  the  level 
of  the  fourth  rib,  projects  the  nipple  or  Tnamniilla,  which  is  directed  up 
and  outwards.  The  surface  of  the  nipple  is  darkish,  and  there  is  a  co- 
Ibiu'ed  circle  or  areola  around  it,  and  the  skin  within  this  latter  is  of  a 
darkish  tinge.  In  the  virgin  these  parts  are  pink,  differing  in  depth  of 
colour  according  to  the  individual's  complexion ;  but  in  pregnant  women 
or  those  who  have  borne  children,  or  are  menstruating,  they  are  always 
darker.  After  lactation  the  dark  colour  subsides,  but  never  completely 
vanishes.  The  nipple  is  about  half  an  inch  or  more  in  length,  and  pre- 
sents a  shallow  depression  near  its  centre,  where  it  is  redder. 

The  skin  of  the  nipple  and  areola  is  marked  with  wrinkles  and  covered 
with  papillae  and  lubricating  glands.  The  nipple  is  perforated  at  its  sur- 
face by  numerous  foramina,  which  are  the  openings  of  the  galactopkoroue 
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ducts ;  and  on  its  surface  are  small  tubercles,  which  are  caused  by  the  pro- 
jections of  minute  glanda  having  branched  ducts,  four  or  live  of  which 
open  on  each  elevation.  The  tissue  of  the  nipple  is  highly  vascular,  and 
contains  unstriped  muscular  fibre,  and  its  papilla  are  very  sensitive,  irrita- 
tion of  it  causing  contraction  of  the  muscukr  fibres  which  surround  the 
base,  and  of  some  radiating  fibres  which  nm  from  the  base  to  the  apex  of 
the  nipple,  and  induce  it  to  become  firmer  and  project. 

The  base  of  the  mamma  is  oval,  slightly  concave  and  flattened,  and 
extends  longitudinally  from  the  third  to  the  sixth  or  seventh  rib,  and 
transversely  from  the  side  of  the  sternum  to  the  axilla.  Its  longest 
diameter  is  directed  up  and  out  towards  the  axilla.  It  is  about  an  inch 
and  half  thick,  its  thickest  part  being  near  the  centre  opi>osite  the  nipple 
It  weighs  from  six  to  eight  ounces.  Its  width,  if  not  enlarged  by  suckling, 
is  usually  about  four  inches.  It  is  embedded  in  connective  tissue  and  fat, 
and  rests  on  the  pectoralis  major,  from  wbith  it  is  sejMirated  by  a  strong 
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layer  of  areolar  tissue,  which  is  continuous  with  the  deep  fascia.  On  it6 
surface  and  passing  between  its  lobes  is  a  considerable  quantity  of  fat, 
which  gives  the  smooth  round  or  oval  form  to  the  gland.  This  fat  is  of 
a  bright  yellow,  and  of  firm  consistence,  and  subdivided  into  lobules  by 
septa  of  connective  tissue.  The  nipple  and  areola  are  devoid  of  fat,  ae 
also  is  the  finer  structure  of  the  gland. 

Structure. — The  mammse  resemble  those  glands  which  are  constituted 
by  the  fascicular  terminations  of  branched  duets.  They  consist  of  many 
distinct  lobes  and  lobules  held  together  by  strong  intervening  connective 
and  fatty  tissue  i)enetrating  between  them.  Ea«h  lobe  has  an  excretory 
or  lactiferona  duet  and  is  subdivided  into  smaller  lobes,  and  these  again 
into  smaller  and  -snialler  lobules,  which  are  connected'  by  areolar  tissue, 
blood-vessels,  lymphatics,  and  ducts. 

The  ]<)bules  are  of  a  pale  red  creamy  colour  and  are  composed  mainly  of 
the  vascular  dilatations  of  the  lactiferous  ducts,  which  look  like  clusters  of 
minute  round  vesicles  about  the  size  of  a  pin-hole,  and  having  a  diameter 
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fl-om  ten  to  thirty  times  as  large  as  the  closest  capillary  network  which 
surrounds  them.  A  number  of  the  vesicles  around  their  duct  form  the 
glandule  or  lobule,  which  may  vary  in  size  from  a  pin's  head  to  a  small  oat 
seed.  The  lobes  are  formed  by  the  union  of  the  lobules,  and  are  about 
twenty  in  number,  each  having  a  distinct  galactophorous  duct.  These 
latter  are  from  fifteen  to  twenty  in  number  and  converge  to  the  areola, 
beneath  which  they  have  oblong  dilatations  (or  reservoirs,  aTnpullcB,  a inuaes, 
or  sacculi)  from  one-sixth  to  one-third  of  an  inch  in  width.  At  the  base 
of  the  nipple  these  become  reduced  in  size,  approximate  each  other,  the 
central  ones  being  the  largest,  and  then  joss  side  by  side,  surrounded  by 
connective  tissue  and  vessels,  through  the  nipple  to  its  summit,  nearly 
parallel  with  each  other  and  without  inter-communication,  and,  narrowing, 
gradually  o]>en  on  the  B\)ex  of  the  nipple   by  separate  orifices   of  the 
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eize  of  a  hair  bristle  to  that  of  an  ordinary  pin.  These  openings  are 
placed  in  little  depressions  and  are  smaller  than  their  respective  ducts. 

Although  this  description  be  rather  minute,  the  dissector  may  verify 
it  by  the  ordinary  dissecting  means  at  his  command  and  the  use  of  a 
common  magnifying  glass.  He  may  inject  some  of  the  ducts  by  means  of 
a  hypodermic  syringe  prior  to  dissection. 

In  the  male  this  gland  and  all  its  parts  are  present  but  in  a  rudimentary 
state,  the  gland  measuring  usually  only  six  to  nine  lines  across  and  two 
lines  thick.  Sometimes  the  male  mamma  in  young  subjects  enlarges  and 
secretes  a  thin  watery  fluid,  and  in  rare  instances  it  has  formed  milk. 
The  nipple  is  small  and  is  surrounded  by  an  areola  which  is  studded  with 
hairs. 

Blood- V^ada  and  Nerves. — The  arteries  of  the  breast  come  from  the 
long  thoracic,  axillary,  internal  mammary  and  subjacent  intercostals.  The 
veins  end  in  the  axillary  and  internal  mammary  trunks,  and  some  in  the 
intercostal  veins.  Haller  described  a  venous  circle  around  the  base  of  the 
nipple,  and  called  it  the  Circulva  venosua.  This  becomes  distended  in* 
menstruation,  pregnancy  an(i  lactation.  The  lymphatics  of  the  outer  side 
of  the  gland  enter  the  axillary  lymphatic  glands,  and  those  on  the  inner 
side  d^^bouch  into  the  anterior  mediastinal  glands.  The  nerves  come  from 
the  ant'Crior  and  lateral  cutaneous  branches  of  the  third,  fourth  and  fifth 
intercostals. 

Varieties. — ^There  may  be  two  or  three  nipples  on  one  mamma,  and 
there  may  be  supernumerary  mammas.  In  rare  cases  four  or  five  additional 
breasts  have  been  observed.  These  supernumerary  glands  are  most  fre- 
quently placed  near  the  ordinary  pair,  but  sometimes  they  are  in  the 
axilla,  on  the  thigh,  back,  groin  or  abdomen.  The  mamma  sometimes 
enlarges  to  an  enormous  extent,  and  I  have  seen  an  instance  in  the  Middle- 
sex Hospital,  under  the  late  Mr.  De  Morgan,  in  which  both  reached  below 
the  knees.     The  subject  was  a  girl  under  twenty. 


THE  AXILLA, 

Diaaection.-^Heraowe  the  fat  and  fascia  from  the  pectoralis  major, 
carrying  the  scalpel  in  the  direction  of  its  fibres  from  the  thorax  to  the 
arm  ;  remove  the  fatty  tissue  from  the  axilla,  being  careful  of  the  many 
vessels,  nerves  and  lymphatic  vessels  and  glands  in  it.  A  good  plan  is  to 
follow  up  a  blood-vessel  to  the  axillary  artery  or  vein,  and  then  remove 
the  fascia  from  these  large  vessels  and  trace  out  their  branches.  The  alar 
and  long  thoracic  branches  of  the  axillary  artery  run  towards  the  thorax 
and  nearer  the  anterior  wall  of  the  thorax.  The  circumflex  and  subscapular 
vessels  and  nerves  are  nearer  the  posterior  boundary,  where  also  are  the 
lesser  internal  cutaneous  nerve  and  the  musculo-spiral,  near  the  sheath  of 
the  axillary  vessels.  Close  to  the  posterior  aspect  of  the  axillary  vein  is 
the  lesser  internal  cutaneous  or  nerve  of  Wrisberg,  which  is  joined  by  the 
intercosto-humeral,  a  branch  of  the  second  intercostal  nerve.  Define  the 
large  nerves  of  the  brachial  plexus  and  the  posterior  thoracic  nerve,  which 
lies  on  the  serratus  magnus,  and  is  a  branch  of  the  brachial  plexus  given 
off  above  the  clavicle.  The  posterior  branches  of  the  intercostal  nerves 
will  be  seen  crossing  the  axilla. 
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Boundariea. — The  asilU  is  a  doubly  pyramidal  apace,  placed  between 
the  side  and  upper  part  of  the  thorax  and  the  inner  side  of  the  arm.     The 
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base  of  one  pyramid  or  cone  (the  thoracieo-humeral  base)  is  formed  by  the 
akin  and  deep  fascia  passing  from  the  chest  to  the  arm  between  the  pec- 
toralis  major  in  front,  and  the  latisaimus  dorsi  behind,  the  apex  of  which 
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is  upwards  at  the  root  of  the  Deck,  and  correaponds  to  the  space  between 
the  two  scalene  muscles  on  the  first  rib ;  or  to  that  between  the  clavicle,  the 
upperniarginof  the  scapula  and  the  first  rib.  The  base  ofthe  second  pyramid 
(thoracic  l»8e)  is  at  the  chest  wall,  and  the  apex  at  the  humerus  between  the 
pectoralis  major  and  the  latissimus  dorsi.  The  anterior  wall  is  formed  by 
the  pectoralis  major  over  its  whole  extent  and  the  pectoralis  minor  over  its 
central  portion.  The  posterior  limit,  which  extends  lower  and  reaches 
further  out  than  the  anterior,  is  formed  from  above  downwards  by  the 
Bubscapularis,  teres  major  and  latiaaimua  dorsi  muscles.  It  is  bounded  in- 
ternally by  the  first  four  ribs  with  the  intervening  intercostals,  covered  by 
their  fascia  and  the  upper  part  of  the  serratus  magnus ;  and  externally  the 
space  is  narrow  because  the  anterior  and  posterior  boundaries  converge. 
It  is  limited  by  the  coraco-brachialis,  biceps  and  humerus. 

(7on(«»i(a.— The  axilla  contains  the  axillary  vessels  and  their  branches, 
the  brachial  plexus  of  nerves  and  its  branches,  branches  of  the  intercostal 
nervea,  lymphatic  vessels  and  glands,  and  a  large  quantity  of  loose  con- 
nective tissue  and  fat. 

Relative  Position  of  Veasde  and  Nerves. — The  axillary  artery  and 
vein  and  brachial  plexus  i)ass  obliquely  along  the  outer  boundary  of  the 
space,  and  much  nearer  the  anterior  than  the  ^losterior  wall,  the  vein  being 
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lower  than,  and  on  the  thoracic  side  of,  the  artery.  At  the  anterior  part  of 
the  apace,  very  close  to  the  j>ect«ral  muscles,  are  the  thoracic  branches  of 
the  artery,  especially  the  long  thoracic,  and  parallel  with  it,  though  nearer 
the  middle  of  the  axilla,  are  the  external  mammary  artety  and  vein. 
Along  the  posterior  boundary  in  contact  with  the  lower  margin  of  the  sub- 
scapularis  are  the  subscapular  vessels  and  nerves ;  and  winding  round  the 
lower  edge  of  this  muscle  are  the  dorsalia  scapulie  artery  and  veins ;  and 
close  t«  the  humeral  end  of  the  muscle  the  posterior  circumflex  vessels  and 
nerve  curve  back  and  out  beneath  the  axillary  veasels  to  the  sliouMer. 
On  the  thoracic  or  inner  side  only  a  few  amall  branches  of  the  superior 
thordcic  are  to  be  found  ;  but  the  posterior  thoracic  or  external  respiratory 
nerve  of  Bell  descends  on  the  outer  surface  of  the  serratus  magnus  to 
supply  it;  and  piercing  the  anterior  superior  part  of  this  boundary,  the 
latend  cutaneous  or  intercosto-humeral  nerve,  or  nerves,  pass  across  the 
axilla  to  the  inner  side  of  the  arm. 

There  is  a  large  quantity  of  loose  connective  tissue  in  the  axilla,  and  a 
number  of  small  arteries  and  veins,  and  several  lymphatic  glands  with 
their  intervening  lymphatic  vessels. 

The  axillary  lymphatic  glands  are  usually  arranged  in  two  sets,  one 


08  HUMAX  MORPHOLOGY. 

is  situated  on  the  thoracic  side  of  the  blood-vessels,  and  the  other  occnpiet 
the  hinder  and  lower  part  of  the  Rpace  along  the  [wsterior  boundary.  The 
glands  vary  in  number  and  size,  but  there  are  usually  ten  or  twelve  with 
small  blood-vessela  from  the  branches  of  the  axillary  vessels  to  them. 

The  glands  at  the  side  of  the  blood-vessels  receive  the  lymphatics  of 
the  arm,  but  the  lymphatics  of  the  posterior  surface  of  the  back,  from  the 
forepart  of  the  thoras  and  the  outer  portion  of  the  mamma,  empty  them- 
selves into  the  glands  along  the  hinder  boundary  of  the  axilla.  Most  of  the 
efferent  duct*  from  these  glands  join  to  form  a  trunk  which  empties  itself 
into  the  lym])hatic  duct  of  the  same  size  at  the  root  uf  the  neck,  but  some 
may  separately  empty  into  the  subclavian  vein. 

I 
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Viu.  34,- Kelations  or  strl'cil'BEs  in  the  lekt  axilla. 
Siirf/iatl  Anatomy. — The  dissector  sliould  attentively  study  the  rela- 
tions of  the  imiHJrtant  vessels  and  nerves  in  this  space,  because  there  is 
frequent  need  of  surgical  interference  in  this  region.  The  third  part  of 
the  axillary  artery  may  have  to  be  secured,  or  the  nerves  may  have  to  be 
cut  downu|H>n  and  stretched.  Tumours  may  have  to  be  estiqiated  in  this 
region,  and  the  lymphatic  glands  are  frequently  removed  when  they  are 
enlarged  either  during  or  after  the  operation  of  extiqiation  of  the  breast 
for  cancer  or  sarcoma.  The  third  part  of  the  axillary  artery  may  have  to 
be  comiiressed  liy  the  fingers  (digital  com])ression),  or  by  a  tourniquet,  in 
amputation  through  thearm  high  up,  and  by  knowing  the  position  and 
relations  of  the  vessels,  the  best  and  easiest  mode  in  which  it  may  be  com- 
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pressed  will  be  obvious  to  the  student,     Esmarch's  elastic  bandage  cannot 
well  be  used  in  amputation  through  the  arm  very  high  up. 

The  FeotaraliB  X<y«r  is  a  triangular  broad,  thick  muscle  placed  at  the 
upper  and  anterior  part  of  the  thorax,  and  in  front  of  the  axilla.  Its  base  is 
at  the  chest,  and  its  apex  at  the  humerus.   It  arises  by  aponeurotic  fibres. 


I ,  Int.  TDAmtDnrj. 
t.  InterotHUl  artain. 

I.  Ext.  brucb  of  tnuiEiu 

1.  Bpl^utriD. 

i.  Lon^  thDTftdo^ 
[>.  ClrcuBifl^ii  LUhc 
],  SujsrflcUl  gplgubla. 
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ItAHM&KY   AND   EFIOASTBIC   AKTEBIKS. 


which  intersect  those  of  the  opposite  muscle,  from  the  cartilages  of  all  the 
true  ribs,  the  first  or  seventh,  or  both,  being  excepted ;  from  the  aponeurosis 
of  the  external  oblique,  from  half  the  breadth  of  the  anterior  surface  of  the 
sternum  as  far  as  the  cartilage  of  the  sixth  or  seventh  rib,  and  from  the 
anterior  surface  of  the  sternal  half  of  the  clavicle.  The  fibres  rotate  and 
converge  to  its  insertion.  The  clavicular  fibres  pass  down  and  out,  and  are 
generally  sejMinit^d  from  the  rest  by  a  small  interval ;  those  from  the 
lower  end  of  the  sternum  and  lower  costal  cartilages  pass  up  and  out  beneath 
the  former,  whilst  the  middle  fibres  [msh  horizontally  out.  These  three 
sets  of  fibres  overlap  each  other,  the  upper  overriding  the  middle,  and 
the  middle  the  lower.  The  fibres  of  the  tower  portion  are  folded  back 
upon  themselves,  so  that  those  fibres  which  are  lowest  in  front  are  highest 
at  their  insertion.  These  various  fibres  end  in  a  flat  tendon  about  two 
inches  broad,  which   is  inserted  into  the  anterior  bicipital  ridge  of  the 
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humerus.  The  tendon  is  bilaminate,  one  lamina  being  in  front  of  the 
other,  and  these  are  usually  blended  below.  The  anterior  lamina  is  the 
thicker,  and  receives  the  clavicular  and  upper  half  of  the  sternal  part  of  the 
muscle.  The  posterior  lamina  receives  the  lower  half  of  the  sternal  portion. 
From  this  disposition  it  occurs  that  the  fibres  of  the  upper  and  middle 
portions  are  inserted  into  the  lower  part  of  the  bicipital  ridge,  while  those 
of  the  lower  portion  are  attached  to  its  upper  part.  At  its  insertion  this 
tendon  is  connected  with  that  of  the  deltoid,  and  it  sends  up  an  expansion 
along  the  bicipital  groove  towards  the  head  of  the  humerus,  which  often 
blends  with  and  strengthens  the  capsule  of  the  shoulder  joint.  Another 
expansion  passes  down  and  back,  lining  the  bici2)ital  groove,  and  yet 
another  is  given  off  to  the  deep  fascia  of  the  arm. 

Actions, — It  is  an  adductor  and  internal  rotator  of  the  arm,  and  can 
move  the  limb  forwards  until  the  elbow  is  in  front  of  the  trunk.  The 
clavicular  fibres  will  assist  in  raising  as  well  as  adducting  the  arm.  The 
middle  horizontal  fibres  will  simply  adduct,  and  the  lower  sternal  and  costal 
fibres  will  adduct  and  depress.  If  the  arm  have  been  raised,  the  pectoralis 
major,  acting  with  the  latissimus  dorsi  and  teres  major,  will  bring  it  down. 
Taking  its  fixed  {K)int  from  the  humerus,  it  will  act  as  an  extraordinary 
muscle  of  inspiration  raising  the  ribs,  as  may  be  seen  in  persons  suffering 
from  dyspnoea. 

Nerves. — External  and  internal  anterior  thoracic  and  filaments  from 
the  intercostals. 

Varieties. — ^These  consist  usually,  in  a  less  or  greater  extent,  of  its 
attachments  in  muscular  subjects.  The  origins  of  the  two  muscles  are 
sejiarated  by  a  narrow  interval,  but  in  ill-developed  bodies  there  is  a  large 
int-erspaoe.  The  clavicular  part  may  be  absent  or  completely  blended  with 
the  deltoid.  In  rare  instances  the  whole  stomal  jwrtion  is  wanting. 
Sometimes  additional  muscular  slips  pass  from  the  a^xjneurosis  of  the 
external  oblique  to  the  lower  margin  of  the  i)ectoralis.  Sometimes 
muscular  slips  connect  it  with  the  biceps  or  with  the  latissimus  dorsi 
(muscular  arches).  Occasionally  a  slender  slip,  ]>arallel  with  the  outer 
margin  of  the  sternum  and  overlapping  its  origin,  is  present.  It  is 
attached  above  to  the  upper  part  of  the  sternum  near  the  stenial  origin  of 
the  sterno-mastoid,  and  below  it  is  connected  to  the  sheath  of  the  rectus. 
This  slip  is  named  the  Rectus  stemalis.  A  muscular  band  passing  from 
a  fascial  origin  from  some  of  the  lower  true  and  upper  false  ribs  to  a  vari- 
able aponeurotic  or  tendinous  insertion,  somewhere  along  the  inner  border 
of  the  arm,  or  even  as  low  as  the  inner  humeral  condyle,  is  sometimes 
found,  and  is  called  the  Chondro^  or  Costo-Epitrochlectris.  There  may 
also  be  a  great  gap  between  the  clavicular  and  sternal  portions.  Rarely  a 
supernumerary  fasciculus  from  the  fascia  covering  the  serratus  passes  to 
the  lower  border  of  the  muscle,  and  equally  rare  is  a  deep  su])ernumerary 
fasciculus  which  passes  from  the  second  or  third  costal  airtilage  or  neigh- 
bouring part  of  the  sternum  to  the  deep  layer  of  the  deltoid  sheath. 
Occasionally  its  tendon  receives  a  small  muscular  fasciculus  from  the 
internal  intermuscular  aponeiu'osis,  and  sometimes  fasciculi  are  given  off 
from  its  inferior  border  which  jkiss  with  the  pectoralis  minor  to  be  attached 
to  the  coracoid  process,  or  jjass  down  to  the  flexor  muscles  of  the  arm.  Its 
tendon  sometimes  gives  a  separate  ex]iansion  to  the  lesser  tuberosity. 

Dissection,  and   Relations   of  the    Pectoralis    Major. —  Divide   the 
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pectoratis   major  along  its  clavicular  attachments,  beiog  careful  of  the 
vessels  and  nen'es  which  enter  its  under  surface.     Cut  through  its  sternal 
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Fio.  36.— SuPBEFiciAL  HuecLBd  OF  THE  TBUNK.    Antkbioe  view,  one-fifth. 


part  about  three  or  four  inches  from  the  sternum,  and  reflect  it  inwards 
and  outwards.     Remove  the  fat  and  fascia,  passing  from  the  upper  border 
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of  the  jKctoralis  minor  to  the  clavicle,  and  ex[)Ose  the  costo-ooracoid  mem- 
brane. The  cejihalif  vein,  the  anterior  thurueic  nerves,  and  tlie  acromial 
thoracic  artery  which  iiieree  this  membrane  will  now  be  seen.  The  tendon 
of  insertion  and  any  of  its  expansions  should  now  be  examined,  and  the 
two  ends  for  a  moment  rejilacetl  to  study  its  reUtions. 

ReUitionn. — In  relation  with  its  anterior  enrfacf  are  the  skin,  super- 
ficial fascia,  and  fat,  lower  ikort  of  the  platysma,  and  the  mamma.  Its 
•posterior  sar/ace  hax  the  following  relatione  (jiarts  covered  by  the  pecto- 
ralis  major) ;  near  the  thorax  are  the  sternal  ribs  and  costal  cartilages,  the 
poetoralis  minor,  serrat us  magnufl,  and  intercowtals,  and  near  the  axilla  it  is 
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in  relation  with  the  axillary  vessels  and  nerves.  Retween  the  itectoralis 
minor  and  clavicle  if  conceals  the  subilaviiis  muscle,  the  a:(il]iiry  veKsels 
in  their  sheath,  the  branrhes  piereing  the  sheath,  and  the  anterior  thoracic 
ner\-es.  lielow  the  |)eetoraIis  minor  its  folded  lotrtn'  Un'tlrr  forms  the 
anterior  margin  of  the  axilla,  and  near  the  humerus  it  rests  on  the  biceps 
and  coraco-braehijilis  muscles.  Its  ujijirr  bonlpi-  is  (lanillpl  with  the 
anterior  border  of  the  deltoid,  sepnrateil  by  a  sliffht  interval  wliich  wi<len3 
towards  the  clavicle  in  which  rim  nj»  the  ecjihrilic  vein,  and  the  humeral 
branch  of  the  acromio-thoracie  artery  runs  down. 
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The  F«ctOTaliB  Hinor  is  trinngular,  with  its  apex  at  the  coracoid  process, 
and  base  at  the  thoras.  It  passes  obliquely  up  and  out,  crossing  diagonally 
beneath  the  Pectoralis  major.  It  arises  by  three  tendinous  digitations 
from  the  upper  margins  and  outer  surfaces  of  the  third,  fourth,  and  fifth 
ribs  external  to  their  cartilages,  and  from  the  aponeurosis  covering  the 
corresponding  iitercostals.  The  fibres  pass  up  and  out  to  a  flat  tendon 
which  is  inserted  into  the  anterior  border  and  anterior  half  of  the  upper 
surface  of  the  coracoid  process  of  the  scapula,  blending  with  the  short 
head  of  the  biceps  and  coraco-brachialis. 

Relations. — In/ro7i(  of  it  are  the  pectoralis  major  and  the  superior 
thoracic  veBsels  and  nerves  ;  behind  it  are  the  third,  fourth,  and  fifth 
ribs,  and  corresponding  intereostals,  some  digitations  of  the  aerratus  mag- 
nus,  the  axilla,  and  the  axillary  vessels  and  nerves.  Its  upper  border  is 
separated  from  the  clavicle  by  a  triangular  space  (infra-clavicular  space  or 
triangle),  the  base  of  which  is  internal  and  the  apei  at  the  coracoid  pro- 
cess. The  lower  border  near  the  thorax  projects  beyond  the  pectoralis 
major,  and  the  long  thoracic  artery  runs  along  it. 


Action. — It  draws  the  scapula  forwards,  downwards,  and  inwards,  and 
the  scapula  being  fixed,  it  raises  the  third,  fourth,  and  fifth  ribs. 

Nerve. — Internal  anterior  tbontcic. 

The  Costo-coracoid  Membrane  or  Ligament  is  a  strong  piece  of  fascia, 
which  is  thicker  externally  at  its  coracoid  attachment,  but  thinner  inter- 
nally, where  it  is  connected  with  the  lower  border  of  the  clavicle  as  far  as 
the  sternal  end  of  the"  first  rib.  Below  it  is  continuous  with  the  fascia 
inclosing  the  pectoralis  minor ;  externally  it  covers  the  axillary  vessels  and 
nerves,  blending  with  the  sheath  of  the  vessels  beneath  the  pectflralis 
minor,  and  then  joins  the  deep  fascia  of  the  arm.  It  is  attached  above, 
between  the  rib  and  the  coracoid  process,  to  the  lower  border  of  the  clavicle 
inclosing  the  subclavius.  Internally  it  is  of  less  extent  than  externally, 
as  in  the  former  position  it  passes  but  a  short  distance  on  the  axillary 
vein.  It  is  pierced  by  the  cephalic  vein,  the  acromio-  and  superior  tho- 
racic arteries  and  vein,  and  the  external  and  internal  anterior  thoracic 
nerves. 

Dissection. — Carefully  cut  through  the  costo-coracoid  membrane  near 
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the  clavicle,  and  having  dissected  out  the  structures  which  pierce  it,  throw 
it  downwards.  The  infra-cla\icular  s{>ace  and  its  boundaries  and  contents 
will  then  be  api>arent. 

The  Infra-Claviciilar  Spaceor  Triangle  is  bounded  a6ot;«  by  the  clavicle, 
and  beUnu  by  the  upi)er  border  of  the  i)ectoralis  minor.  Its  base  is  at  the 
outer  margin  of  the  sternum,  and  its  apex  at  the  coracoid  process.  It  is 
covered  in  by  the  skin  and  superficial  fascia,  the  upper  part  of  the  pectoral)  s 
major,  and  the  costo-coracoid  membrane.  Its  floor  is  formed  by  the  anterior 
part  of  the  first  two  intercostal  muscles.  It  contains  the  first  part  of  the 
axillary  vessels  in  their  sheath  and  the  cords  of  the  brachial  plexus.  In 
the  very  rare  operation  of  tying  the  first  part  of  the  axillary  artery,  this 
space  must  be  opened  into. 

Directions. — Kaise  the  lower  border  of  the  subclavius,  and  trace  the 
fascia  inclosing  it  to  its  attachment,  then  clean  the  sheath  of  the  axillary 
vessels  and  nerves. 

The  Sheath  of  the  Axillary  Vessels  and  Nerues  is  a  continuation  of 
the  deep  cervical  fascia,  being  a  prolongation  from  the  fascia  on  the  scalene 
muscles.  It  resembles  in  shape  and  function  the  funicular  membranous 
tube  surrounding  the  upper  i>art  of  the  femoral  vessels.  It  is  a  loose 
sheath,  strengthened  near  the  clavicle  by  the  costo-coracoid  membrane. 
Its  anterior  part  is  perforated  by  the  same  structures  which  pierce  the 
costo-coracoid  fascial  band. 

The  Subclavius  is  a  long  spindle-shaped  muscle  between  the  first  rib 
and  clavicle.  It  arises  by  a  short  thick  tendon  from  the  anterior  part  of 
the  cartilage  of  the  first  rib  in  front  of  the  rhomboid  or  costo-clavicular 
ligament.  Its  fibres  pass  obliquely  up  and  out,  and  are  inserted  into  a 
deep  groove  on  the  under-siurface  of  the  middle  third  of  the  clavicle  between 
the  internal  and  external  tubercles  which  are  for  the  attachment  of  the 
costo-  and  coraco-clavicular  ligament*. 

Relations. — By  its  upper  surface  with  the  clavicle ;  by  its  under  with 
the  end  of  the  subclavian  or  commencement  of  the  axillary  vessels  and 
brachial  plexus  of  nerves.  Its  anterior  surface  is  separated  from  the  pec- 
toralis  major  by  the  costo-coracoid  membrane,  which  sends  a  process  also 
behind  it. 

Action. — It  depresses  and  draws  forward  the  clavicle,  and  also  the 
scapula  indirectly  ;  and  if  the  clavicle  be  fixed  it  raises  the  first  rib. 

Nerve. — It  is  supplied  by  a  branch  from  the  cord,  which  results  from 
the  junction  of  the  fifth  and  sixth  cervical  nerves,  and  is  given  off  above 
the  clavicle,  being  situated  in  the  subclavian  triangle. 

Varieties. — It  sometimes  has  no  clavicular  attachment,  being  inserted 
into  the  root  of  the  coracoid  process  ;  or  it  may  have  a  double  insertion, 
one  into  the  clavicle  and  another  into  the  coracoid  process.  When  the 
former  condition  exists  it  may  be  called  the  costo-coracoid  muscle. 

Dissection. — Carefully  remove  the  sheath  of  the  axillary  vessels  and 
the  remains  of  the  costo-coracoid  membrane,  and  clean  the  axillary  vessels 
and  nerves. 

The  Axillary  Artery  is  the  continuation  of  the  subclavian,  and  extends 
from  the  lower  border  of  the  first  rib  to  the  lower  border  of  the  latissimus 
dorsi  and  teres  m.njor  muscles,  where  it  b<*comes  the  Inrichial.  In  the 
axilla  its  {K>sition  will  be  indicated  by  a  line  from  the  middle  of  the  clavicle 
to  the  inner  edtre  of  the  coraco-brachialis,  but  its  direction  varies  with  the 
]>08ition  of  the  limb ;  for  when  the  arm  is  pendent,  it  forms  a  curve  whose 
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convexity  is  up  and  out ;  when  the  arm  forms  a  right  angle  with  the  side 
of  the  chest,  it  is  almost  straight;  but  when  the  limb  is  much  raised,  the 
artery  forms  a  curve  whose  concavity  is  upwards.  Its  first  two  imrta  are 
deeply  placed ;  but  it  is  quite  supei-ficial  at  its  termination. 

For  convenience  of  description  it  has  been  divided  into  three  parts 
the  first  being  above,  the  pectoralis  minor,  the  second  behijid  or  beneath 
and  the  third  below  or  beyond  that  muscle. 

Relations  of  the  First  Part. — In  front  are  the  costo-coracoid  membrane 
and  stnicturea  piercing  it,  the  subclavius,  the  clavicular  jmrt  of  the  pec- 
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toralis  major,  and  the  cephalic  vein.  Behind  it  are  the  first  intercostal 
space  and  first  corresi>onding  intercostal  muscle,  the  first  serration  of  the 
serratus  magnus,  and  the  posterior  thoracic  nerve.  On  its  outer  or  acro- 
mial side  are  two  cords  of  the  brachial  plexus  sei>arated  by  a  small  cellular 
interval.     On  its  inner  or  thoracic  side  is  the  axillary  vein. 

Relations  of  First  Part  of  Axillary  .\bteri. 

In  front. — Skin  and  superficial  fatty  lnver,  claviculnr  part  of  pectoralis  mnjcir, 

coBto-coincoid  uienibmne,  Gubclavius,  cephalic  vein,  and  aiiterior  thoracic  aervea. 


Iiitidf. — Asiliary  vein. 


Srhittd.— First  iotercctslal  muscle  und  »face,  first  serrnlion  of  serratus  inBgnua, 
Bod  the  posterior  tburapic  nerve. 
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Relations  of  the  Semnd  Part. — It  is  covered  in  front  by  the  pectonilis 
major  and  minor ;  behind  it  is  seiiaratcd  by  a  cellular  space  from  the  sub- 
scapularis  and  posterior  nerve  cord ;  on  the  inner  side  is  the  axillary 
vein.  The  bmchial  plesus  surrounds  this  part  of  the  vessel  and  separates 
it  from  the  vein  and  neighbouring  vessels,  the  outer  cord  being  external, 
the  inner  internal,  and  the  middle  behind  the  vessel. 

RsLATioKB  OF  Second  Pabt  of  Axill&ri  Abtert. 
In  front. — Skin  and  fascia,  and  pectotnlU  rosjor  and  minor. 


InMde.-~.\r\i\M  cord,  axittarj 
Otdside. — Outer  cord.  I  x"n^  I      '■^'"i   internal   anterior  thoradc 


Btkind. — Subacapularia  and  posterior  cord  of  the  brachial  plexuB. 


Via.  40.— BE1.ATIONH  op  LBPT  AXILLABY  ABTEBY  TO  NBRVEB  (DIAOK AQUATIC). 

Relationg  of  the  Third  Part. — Beyond  the  pectoralia  minor  it  is  in 
relation  In  front  and  above  with  the  lower  part  of  the  pectoralis  major,  but 
below  this  only  with  the  skin  and  fascia  and  internal  cutaneous  nerve. 
BehiTid  it  are  the  lower  part  of  the  subacapularia  and  the  tendons  of  the 
latissimuH  dorsi  and  teres  major,  and  the  median  and  musculo-spiral  nerves. 
On  its  outer  side  are  the  coraco-brachialis  and  median  and  musculo-spiral 
nerves,  and  at  its  inner  side  axe  the  axillary  vein,  ulnar  and  internal 
cutaneous  nerves. 

Bblations  of  Thibo  Past  of  Axillakt  Abtiry. 
la  front. — Skin  and  fascia  and  pectunUie  major  and  internal  cutaneoug  nerve. 


Be/iind. — SubscapulariR,  tendons  of  lalisNmm  donii  and  ttrea  major,  musculo- 
fipiral  and  ctrmimflex  uerves. 


«- 
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The  vessel  is  here  surrounded  by  the  large  trunks  into  which  the 
brachial  plexus  is  broken  uj).  External  to  it  is  the  median  and  the  mns- 
culo-cutaneous  for  a  short  distance.  On  the  inner  side  are  the  ulnar,  the 
internal  cutaneous  and  lesser  internal  cutaneous.  The  internal  cutaneous 
is  also  superficial  to  the  artery.  Behind  it  are  the  musculo-spiral  and  cir- 
cumflex nerves,  the  latter  going  only  to  the  lower  border  of  the  subscapu- 
laris. 

Varieties. — The  most  im^wrtant  peculiarity  in  a  practical  sense  is  the 
giving  off  of  a  large  branch  from  the  trunk.  This  occurs  once  in  ten 
subjects.  In  some  cases  this  large  branch  is  the  radial  (1  in  33);  in 
others  it  is  the  ulnar  (1  in  72);  and  very  rarely  it  is  the  interosseous 
(1  in  506,  R.  Quain).  In  some  subjects  this  large  branch  gives  origin  to  the 
subscapular,  two  circumflex  and  superior  and  inferior  prof  undse ;  but  some- 
times only  one  circumflex  and  proftmda  come  from  it.  In  these  cases  the 
brachial  plexus  usually  surrounds  the  trunk  from  which  the  branches  come, 
and  not  the  main  vessel.  A  vas  aberrans  is  sometimes  given  off  from  the 
brachial  and  joins  one  of  the  branches  of  the  axillary. 

Surgiciil  Anatomy, — In  the  removal  of  tumours  or  in  amputation  of 
the  arm  high  up,  the  third  part  of  the  vessel  must  be  comi)ressed  by 


FiQ.  41.— Diagram  op  costo-coracoid  membrane  and  sheath  op  axillary 

ARTERY.      LEPT  BIDS. 
Altered  from  Cunningham. 

directing  the  pressure  from  within  outwards  against  the  humerus.  In 
aneurism  of  the  brachial  the  third  part  may  be  tied,  or  a  distal  ligature 
may  be  applied  to  it  in  aneurism  of  the  third  part  of  the  subclavian  or 
higher  parts  of  the  axillary.  The  second  and  third  parts  have  been  tied, 
but  it  is  a  safer  practice  to  ligate  the  third  part  of  the  subclavian  in  cases 
requiring  it.  If  the  vessel  be  wounded  it  must  be  secured  above  and 
below  the  wound,  being  careful  of  the  surrounding  structures,  and  com- 
pressing the  third  part  of  the  subclavian ;  but  these  cases  are  usually  fatal 
before  the  surgeon  sees  them. 

Collateral  Circulation. — If  the  first  part  be  tied  between  the  superior 
and  acromio-thoracic,  the  circulation  will  be  maintained  by  the  same 
branches  as  after  ligature  of  the  third  part  of  the  subclavian,  and  then  will 
be  described  with  that  vessel ;  but  if  it  be  secured  between  the  acromio- 
thoracic  and  subscapular,  the  latter  by  its  free  anastomoses  with  the  sca- 
pular branches  of  the  subclavian  will  be  the  main  means  in  maintaining 
the  circulation  of  the  upper  limb.  If  the  long  thoracic  be  below  the 
ligature,  it  will  materially  assist  in  consequence  of  its  anastomoses  with 
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the  internal  mammary  and  infercostals.  If  the  ligature  be  below  the  sub- 
scapular, the  anastomoses  between  the  posterior  circumflex  and  the 
aeromio-thoracic  and  suprascapular,  and  those  between  the  subscapular 
and  superior  profunda,  will  aid  in  restoring  the  circulation,  which  is,  how- 
ever, less  free  through  these  channels. 

Dissection. — After  tracing  out  the  branohes  of  the  axillary  vessels, 
which  should  now  be  done,  the  pectoralis  minor  must  be  divided  near  its 
insertion  and  reflected,  noting  the  nerves  which  pierce  and  supply  it. 
Then  the  axillary  vessels  must  be  cut  just  below  the  second  rib  and  thrown 
aside,  and  the  strong  fascia  investing  the  nerves  must  be  carefully  removed, 
80  that  the  branches  of  the  brachial  plexus  may  be  made  out. 

Branches  of  the  Axillary  Artery,-  These  are  distributed  to  the 
thoracic  wall  and  shoulder.     Four  of  tliem  are  named  thoracic  (superior, 


Fig.  42.-I)bakche8  of  tbk  eight  axiuabv  akd 

BRACHIAL  ARTERIES. 

1.  AifllUT.                                      V.  Anterior  |XT(oriting  o(  Intmul 

!:J,™,Si'SS,'.,..         ,.=3,. 

lias.""-- 

It.  Fiiverior  nmfniiJu. 
1«,  17.  1«.  Hamhir. 
10.  Inferior  rinlnndn. 

ai.  Molian  nerve  nit. 

The  prrlomli,  Mccpt.  cnmco-ljiBchiiillii.  nn-"  )at:«'inini  don<  uv  ciit  uid  nfledcd. 

acromial,  long  and  alar  thoracic).  The  superior  and  acromial  thoracic  are 
given  off  from  the  front  of  the  vessel  above  the  pectoralis  minor.  The 
alar  thoracic  is  given  off  beneath  it,  and  the  long  thoracic  at  the  lower 
border.  The  three  branches  to  the  shoulder  are  subscapular  and  two  cir- 
cumflex, and  in  the  female  there  is  often  an  external  mammary  artery  and 
vein  near  the  middle  of  the  axilla.  When  present  it  supplies  the  axillary 
lymphatic  glands  and  ends  in  the  thoracic  wall  below  the  long  thoracic, 
The  branches  are  usually  given  off  thus :  two  from  the  first  part,  the 
superior  and  aeromio-thoracic ;  two  from  the  second  portion,  the  alar  and 
long  thoracic  ;  and  three  from  the  third,  the  subscapular  and  anterior  and 
posterior  circumflex. 

The  Superior  thoracic  is  the  highest  and  smallest  offset,  and  is  given 
off  opposits  the  flrst  intercostal  space,  either  sejiarately  or  by  a  trunk 
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Fto.  43.  -Diagram  of  the  collateral  circulatiok  op  the  abv. 

Altered  from  Smith  and  Walsliam. 
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common  to  it  and  the  acromio -thoracic.  It  runs  inwiirds  along  the  upper 
.  border  of  the  iiectoralis  minor  and  \mases  to  the  side  of  the  cheat  between 
it  and  the  major,  Biijiplying  them  and  anastomosing  with  the  intercostal 
and  internal  mammary  arteries.  This  vessel  is  so  commonly  a  branch  of 
the  acromio-thoracic  that  it  has  been  described  as  the  ordinary  condition, 
the  common  trunk  being  called  the  thoracic  iixis. 

The  Acromio'thoracio  is  a  short  trunk  from  the  front  of  the  vessel, 
and  is  seen  at  the  upjier  border  of  the  pectoraiis  minor,  and  between  the 
pectoralis  major  and  deltoid.  It  divides  into  three  sets  of  branches,  which 
pass  respectively  invaTdn,  upwards,  and  out%var(h.  It  has  been  called 
the  thoracic  axis.  The  inner  or  thoracic  set  are  two  or  three,  and  supply 
the  serratua  magnus  and  pectorals,  and  anastomose  with  the  ant«rior 
intercostal  branches  of  the  internal  mammary  and  the  other  thoracic 
vessels.     The  outer  or  acromi/d  set  are  mainly  destined  for  the  deltoid. 


FlO.  44,— BBAKCHE8  OK  THE  BIOUT  A 


KlikllMiDdUlitiibnusai; 


One  small  vessel  accomiianies  the  cephalic  vein  for  a  short  distance  be- 
tween the  iiectoralis  major  and  deltoid,  supjilying  them,  and  another,  called 
the  inferior  acromial^  pierces  the  deltoid  and  aniiatomoses  on  the  acromion 
with  the  supra-scaitular  and  [msterior  clrcuinliex  arteries.  One  or  two 
small  vessels  i»ass  up  to  the  Hubtlavius  and  deltoid  muscles. 

The  Alar  Thoracic  is  a  small  and  inconstant  vessel  which  supplies  the 
glands  and  cellular  tissue  of  the  axilla.  It  is  frequently  substituted  by 
branches  from  the  other  thoracic  vessels,  or  from  the  subscapular. 

The  Long  Thoracic  jwsses  along  the  lower  border  of  the  pectorabV 
minor  to  neiir  the  sixth  intercostal  i^paco,  supplying  the  scnatus  magnum, 
the  pectomis  and  mamma,  bnd  sending  branches  across  the  asilla  to  the 
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axillary   glands  and  subscapularis.     It  anastomoses   with  the  intercostal 
internal  mammary  and  the  other  thoracic  vessels. 

Varieties, — ^This  vessel  often  comes  from  the  acromio-thoracic  or  the 
subscapular,  or  enlargement  of  the  normal  branches  of  the  acromio-thoracic 
replaces  it. 

The  Snbsoapnlar  is  the  largest  branch  of  the  axillary,  and  is  given  off 
opposite  the  lower  edge  of  the  subsaipuliiris,  and  passes  down  and  back 
along  its  lower  margin  to  the  inferior  scajmlar  angle,  where  it  anastomoses 
with  the  posterior  scapular  from  the  subclavian.  It  gives  branches  to  the 
subscapularis,  latissimus  dorsi,  teres  major,  serratus  magnus  and  axillary 
glands  ;  and  rather  more  than  an  inch  from  its  origin  a  large  branch,  the 
dorsalia  scapulcey  is  given  off  from  it,  but  this  vessel  sometimes  is  given 
off  directly  from  the  axillary.  This  bends  round  the  lower  border  of  the 
scapula,  quitting  the  space  between  the  teres  minor  above,  the  teres  major 
below,  and  the  long  head  of  the  triceps  in  front.  Before  passing  to  the 
back  of  the  scapula  the  dorsalis  scapulae  gives  off  the  infronscapular, 
which  passes  beneath  the  subscapularis  to  the  posterior  aspect  of  the 
scapula,  supplying  both  these  structures  and  anastomosing  with  the 
jx)sterior  and  supra-scapular  arteries.  The  continuation  of  the  dorsalis 
scapulae  enters  the  infra-spmous  fossa  and  anastomoses  with  the  supra-  and 
posterior  scapular  arteries.  A  third  or  raedian  branch  runs  along  the 
axillary  border  of  the  scapula  between  the  teres  major  and  minor,  and 
anastomoses  with  the  infra-  and  posterior  scapular  on  the  dorsum  of  the 
inferior  scapular  angle.  The  long  subsca])ular  nerve  accomjianies  the 
subscapular  artery,  the  dorsal  branch  of  which  latter  sometimes  comes 
directly  from  the  axillary. 

The  Circnmflez  branches  are  two,  anterior  and  posterior^  and  wind 
round  the  neck  of  the  hum  ems.  The  posterior  is  much  the  larger,  and  is 
given  off  from  the  back  of  the  axillary  op^wsite  the  lower  border  of  the 
subscapularis,  and  |)asses  backwards  with  its  accompanying  veins  and  the 
circumflex  nerve  through  a  quadrangular  space,  bounded  above  by  the  teres 
minor,  below  by  the  teres  major,  outside  by  the  humerus,  and  inside  by 
the  long  head  of  the  triceps,  and  winding  round  the  humeral  neck  ramifies 
in  the  deltoid,  supplying  it  and  the  shoulder  joint,  and  anastomosing  with 
the  anterior  circumflex,  suprascapular,  and  acromial  thoracic.  The  termi- 
nation of  this  vessel  will  be  subsequently  dissected.  It  cannot  now  be 
made  out. 

Vameties. — The  posterior  circumflex  is  occasionally  given  off  from 
the  superior  profunda  branch  of  the  brachial.  It  then  ascends  behind  the 
tendons  of  the  latissinms  dorsi  and  teres  major.  Less  frequently  it  gives 
off  one  or  more  branches,  which  are  usually  derived  from  other  sources  ; 
thus,  it  may  come  from  the  anterior  circumflex,  the  superior  profunda,  the 
dorsalis  scapulae,  or  the  superior  prof unda  and  anterior  circumflex  together. 
It  is  sometimes  double. 

The  Anterior  Circumflex^  much  smaller  than  the  posterior,  is  given  off 
from  the  outer  side  of  the  axillary  just  below  the  posterior  circumflex.  It 
passes  forwards  and  outwards  beneath  the  coraco-brachialis  and  short  head 
of  the  biceps  on  the  fore  part  of  the  humeral  neck  to  the  bicipital  groove, 
where  it  divides  into  two  branches :  one  ascends  along  the  groove  to 
nourish  the  head  of  the  bone  and  the  shoulder  joint ;  the  other  passes  out 
and  back  beneath  the  deltoid,  supplying  it  and  anastomosing  with  the 
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jtosterior   circumflex  and  acromial  thoracic.     Tbie   vessel   b   Bometimes 
double,  but  uot  so  frequently  an  the  posterior. 

The  AxUluy  Tern  is  a  large  vessel,  having  the  same  extent  and  rela- 


Fld.    4fl.— Left   AXILLjtBT    VEIN   AND  BBAKCBB8. 

Fart  oF  theutcTT  lafthDwn  ftborc  the  TcLn-  The  reJiu  corrapafidJng  to  tbe 
ninnr  utd  inbdaTiut,  uid  ths  nliBiK[iiiIU  uid  lui«  thondo  Teiiii  uv  on  t 
miijar  li  cnt  uid  nflccted. 

tions  as  the  artery,  to  the  inner  side  of  which  it  is  placed.  It  commences 
at  the  lower  part  of  the  axilla,  and  is  formed  by  the  upward  continuation 
of  the  basilic  vein.     It  gets   larger  as   it  aacende,   receiving   branches 
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corresponding  to  those  of  the  artery,  also  the  venae  comites  of  the  brachial 
opposite  the  subscapular! s,  and  the  cephalic  near  its  termination.  It  has 
a  pair  of  valves  opposite  the  lower  border  of  the  subscapularis,  and  valves 
where  the  subscapular  and  ceplialic  vein  debouch  into  it.  It  is  continued 
upwards  into  the  subclavian  vein.  It  anastomoses  with  the  superficial 
veins  of  the  neck  and  thorax  and  abdomen,  and  also  wit  h  the  femoral  vein. 


Q.    47.— DlSBECTIOS    BHO 
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Varieties.- — It  is  rare  to  find  an  anomaly  in  the  trunk  of  the  vein,  hut 
one  or  two  veins  corresjwnding  to  the  branches  of  the  artery  may  enter 
into  the  subscapular,  basilic,  or  circumflex  veins,  instead  of  into  it.  I  once 
daw  two  large  axillary  veins  which  united  to  form  the  subclavian,  and  I 
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have  seen  it  on  two  or  three  occasions,  and  once  while  operating  in  the 
axilla,  rather  behind  than  internal  to  the  artery. 

The  Braohial  Plexui. — This  large  plexus,  which  furnishes  the  nerves 
of  the  upper  limb,  is  formed  by  the  junction  of  the  anterior  trwnht  of  the 
four  lower  cervical  and  greater  jwrt  of  the  first  dorsal  nerves,  receiving  a 
fasciculus  from  the  fourth  cervical.  It  extends  from  the  lower  part  of  the 
neck  to  the  axilla,  and  opposite  the  coracoid  process  it  divides  into  large 
nerves  for  the  arm  and  forearm.  The  part  below  the  clavicle  must  now 
be  dissected,  and  it  will  be  seen  that  its  relations  are  similar  to  those  of 
the  artery. 

Thfijjgposition  of  the  nerves  forming  this  plexus  is  liable  to  variation. 


Flo.  48,— DiBSECTios  or  bioht  brachial  plexvs. 

The  most  frequent  arrangement  is  the  following : — The  fasciculus,  from 
the  4th,  5th,  and  6th  cervical,  unite  at  the  outer  border  of  the  scalenus 
medius  and  form  an  upper  or  outer  trunk ;  the  7th  cervical  remains 
single  and  forms  the  midtile  or  poaterior  trunk ;  and  the  8th  cervical 
and  part  of  the  Ist  dorsal  join  between  the  scalenes  to  form  a  lower  or 
innrr  trunk. 

Just  external  to  the  scalenus  medius  each  pWniory  trunk  divides  to 
form  an  anterior  and  posterior  branch.  The  anterior  branches  of  the  outer 
and  middle  trunks  join  to  form  the  upper  or  outer  cord.  The  anterior 
branch  of  the  lower  trunk  itself  forms  the  lower  or  inner  cord,  and  the 
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posterior  branches  of  all  three  tmoks  join  to  form  the  middle  or  posteriot 
cord'  These  cords  are  external  to  the  first  part  of  the  axillary  artery, 
and  lie  aside  each  other  in  the  anterior  part  of  the  plezue,  but  lower  down 
they  are  arranged  thus:  the  outer  cord  is  external  to  the  artery,  the 
inner  internal,  and  the  middle  behind,  and  they  are  then  continued  into 
the  principal  nerves  of  the  limb. 

Another  arrangement  commonly  met  with  is,  that  instead  of  three 
there  are  only  two  primary  trunks  which  lie  on  the  outer  side  of  the 
artery ;  the  one  nearer  the  vessel  is  formed  by  the  eighth  cervical  and  part 
of  the  first  dorsal;  and  the  other  by  the  fasciculus  from  the  fourth,  and 


¥Hi.  40.— Dunn; 


Tbo  phicDic  Irani  the  fanrth  uid  afth  i>  not  ahowD. 

the  tif^h,  sixth,  and  seventh  cervical  ner\es;  the  third  or  posterior  cord 
being  formed  a  little  lower  down  by  the  union  of  two  branches,  one  from 
each  of  the  two  primary  trunks.  The  relation  of  the  three  cords  to  the 
vessels  is  usually  the  same  in  both  arrangements. 

Branches. — This  plexus  gives  off  branches  above  and  below  the 
clavicle.     It  is  only  with  the  latter  that  we  have  now  to  deal. 

Tlie  External  Ciird  gives  off  the  external  anterior  thoracic,  the  external, 
or  musculo^utaneouR,  and  the  sxtcrnal  root  of  the  median. 
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The  Internal  Cord  gives  off  the  internal  anterior  thoracic,  internal 
cutaneons,  lesser  internal  cutaneous,  or  Wrisberg's  nerve,  internal  root  of 
median  and  ulnar. 

The  Posterior  Cord  gives  off  three  subscapular  (short,  middle,  and 
long),  the  circumflex  and  the  musculo-spiral.  The  student  will  note  that 
the  branches  of  the  external  cord  are  all  named  external,  and  those  of 
the  internal,  vith  the  exception  of  the  ulnar,  all  bear  the  prefix  internal. 
This  will  assist  him  to  remember  the  branches  of  the  outer  and  inner 
cords  and  also  of  the  post«rior  cord,  which  are  indirectly  known  by  not 
having  the  prefixes  external  or  internal  attached  to  them. 

sill. 
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Varittiea, — The  trunk  formed  bythe  fifth  and  sixth  nerves  often  unites 
with  the  seventh  at  tbe  outer  border  of  the  scalenus  anticus,  and  thus  only 
two  instead  of  three  trunks  are  found.  Sometimes  the  branches  which 
form  the  posterior  cord  are  given  off  as  low  as  the  clavicle,  but  usually  they 
arise  at  a  higher  level  than  do  the  two  other  cr  rds.  The  fifth  alone,  or  the 
Biith  with  it,  of^en  pierces  the  upper  part  of  the  anterior  scalenus,  and  the 
former  sometimes  passes  quite  in  front  of  this  muscle. 

Directions. — I^h  of  these  nerves  must  be  traced  to  its  origin,  but 
the  continuations  of  most  of  them  cannot  now  be  dissected. 
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The  External  Anterior  Thoracic  Nerves  are  two,  outer  and  inner  ;  the 
former  is  the  more  auiierficial  and  rung  inwarda  over  the  axillary  artery 
to  supply  the  pectoralis  major.  Ou  the  inner  side  of  the  artery  it  joins 
the  internal  thoracic  nerve. 

The  Interior  Anterior  Thoracic  passes  forwards  between  the  artery 
and  vein,  receives  the  branch  from  the  external  thoracic,  supplies  the 
pectoralis  minor  and  some  of  its  tikments  and  pierces  this  muscle  to 
enter  the  jtectoralis  major.  It  has  a  plesiform  arrangement  beneath  the 
pectoralis  minor. 

The  Sithacapular  Nerves  come  from  the  posterior  cord,  and  are  the 
short,  middle,  and  long  subscapular.  The  shortest  and  highest  of  these 
enters  the  upper  [lart  of  the  subsciipularia.  The  middle  subscapular  gives 
a  branch  to  the  lower  part  of  the  subscapularia  and  ends  in  the  teres 
major.     Sometimes  there  is  a  sefiarate  nerve  for  the  last-named  muscle. 


The  long  subscapular,  the  largest  of  the  three,  accompanies  the  subscapular 
artery  and  enters  the  latissimus  dorsi  near  its  outer  end. 

The  PoHifrior  Thoracic,  or  Extertud  lifMpiratory  Xerve  of  Bell,  is 
given  off  from  the  brachial  plexua  above  the  clavicle,  but  passes  into  the 
axilla  behind  the  axillary  vessels  and  lies  on  the  axillary  surface  of  the 
sermluB  inagnus. 

The  Lfttiuimns  Dorti.'  The  insertion  of  this  muscl*!  may  now  be  ex- 
amined. Its  origin  from  the  wpinal  column  will  be  subsequently  dissected. 
Its  6bres  cross  the  inferior  angle  of  the  acaiiula  and  sometimes  receive  a 
few  tibres  from  it,  and  then  curve  round  the  lower  bonier  of  the  teres 
major  and  twist  njwn  themselves  so  that  the  sujiprior  fibres  are  at  first 
{wsterior  and  then  inferior,  and  the  lovfr  fibres  are  at  first  anterior  and 
then  8U]>erior.  Its  tendon  is  alwut  three  inches  long,  and  two  and  a  half 
inches  in  width,  and  quadrilateral,  and  jmsses  in  front  of  that  of  the  teres 
major  to  be  inserted  into  the  inner  lip  and  bottom  of  the  bicipital  groove. 
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"Its  insertion  extends  higher  than  those  of  the  pectoralis  majur  and  teres 
major,  and  it  is  connected  with  the  tendon  of  the  teres,  a  bursa  intervening. 
There  is  sometimes  a  bursa  between  the  latissimiis  and  the  dorsum  of  t)ie 
infferior  scapular  angle. 

Peculiarities. — Muscular  slips  (axillary  arches)  occasionally  are  given 
oflF  from  the  upper  edge  of  this  muscle  about  the  middle  of  the  posterior 


¥ia.  02.— Dkep  DiasECTios  op  biqht  pectobil  rsgion  akd  arm. 

fold  of  the  axilla  and  cross  in  front  of  the  axillarj-  vessels  and  nerves,  and 
end  variously,  in  the  tendon  of  the  pectoralis  major,  coraco-brachialis,  biceps, 
scapular  head  of  triceps,  or  on  the  deep  fascia  of  the  arm.  Dr.  Struthers 
found  one  or  more  slips  present  in  8  out  of  105  subjects.  Seven 
times  it  occurred  on  both  sides.     It  may  be  recognised  by  the  transverse 
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directions  of  its  fibres  aod  thus  prevent  the  surgeon  beiner  misled  in 
ligaturing  the  axillary  artery. 

Dissection. — Draw  the  aim  away  from  the  trunk  so  as  to  separate  the 
Bcapula  from  the  thorax,  cut  through  the  brachial  plexus  opposite  the 
third  rib,  and  clean  the  aerratus  magnue  muscle. 

The  SeiTAtiii  Kagmu  is  a  broad  and  irregularly  quadrilateral  muscle, 
passing  from  the  upper  part  and  side  of  the  thorax  to  the  scapula.  It 
arises  by  nine  fK>inted  fleshy  digitations  from  the  outer  surfaces  and  upper 
borders  of  the  eight  upper  ri^  (the  second   rib  having  two),  about  two 


in 
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inches  from  their  cartilages;  also  from  the  aponeurosis  over  the  upper 
intercoHtals,  The  fibres  approximate  to  be  inserted  into  the  whole  length 
of  the  inner  margin  of  the  posterior  border  of  the  scapula.  In  consequence 
of  the  difference  in  their  direction  and  extent  of  attachment,  the  fibres  of 
this  muscle  have  been  described  as  consisting  of  three  parts — a  superior, 
middle,  and  inferior.  The  upper  portion,  which  is  slightly  separated 
from  the  middle,  is  narrow  and  thick,  and  arises  by  two  digitations  from 
the  6rst  and  second  ribs  and  an  aponeurotic  arch   between  them.     It 
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passes  up,  out  aod  back,  to  be  inserted  on  the  triangular  smooth  surface 
on  the  anterior  as|)ect  of  the  superior  scapular  angle.  The  middle  portion 
is  very  thin,  and  arises  by  three  serrations,  from  the  second,  third,  and 
fourth  ribs,  and  forms  a.  broad  layer  extending  horizontally  back  to  be 
inserted  into  the  posterior  border  of  the  scapula  between  the  superior  and 
inferior  angles.  The  lower  part  is  the  strongest  and  arises  hy  four 
digitations  from  the  fifth,  sisth,  seventh,  and  eighth  ribs,  inter-digitating 
with  corresponding  processes  of  the  external  oblique.  The  fibres  pass  np, 
out  and  back,  and  are  inserted  into  the  inner  or  costal  surface  of  the 
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inferior  angle  of  the  scapula  by  a  partly  muscular  and  partly  tendinous 
attachment. 

Relations. — It  is  concealed  in  front  by  the  pectoralis.  Its  deep  surface 
rests  upon  the  ribs  and  iutercostals,  and  the  axillary  vessels  and  nerves  are 
in  front  and  above  it.  Bell's  nerve  runs  along  its  outer  surface,  and  in  the 
ordinary  resting  position  of  the  limb  the  subacapularis  and  scapula  are  in 
contact  vith  it. 

Action. —Taking  its  fixed  points  from  the  ribs  it  will  draw  the  scapula 
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forwards.  Its  middle  and  lower  portions  can  draw  the  base  and  inferior 
angle  of  the  scapula  forwards,  and  rotate  the  bone  round  an  axis  through 
its  centre,  and  can  raise  the  acromion  and  therefore  the  point  of  the  shoul- 
der. If  its  fixed  point  be  at  the  scapula,  it  is  the  most  important  external 
inspiratory  muscle,  as  it  elevates  the  ribs  and  assists  the  pectoralis  and 
subelavius  in  expanding  the  chest. 

Nerve. — The  posterior  thoracic  (Bell's  nerve). 

Varieties, — Sometimes  the  lowest  slip  extends  to  the  tenth  rib  and  some- 
times the  number  of  digitations  is  diminished  either  by  the  suppression  of 
the  first,  but  more  frequently  by  the  absence  of  some  of  the  lower  digitations, 
the  seventh  then  being  the  last.  Its  three  portions  may  be  quite  distinct, 
and  the  middle  part  may  be  absent.  It  may  form  one  muscle  with  the 
levator  scapulse,  or  may  be  partially  united  with  the  external  oblique  or 
external  intercostals. 

Dissection. — Detach  the  digitations  of  the  serratus  magnus  from  the 
ribs  and  clean  the  surface  of  the  intercostal  muscles,  preserving  a  thin 
aponeurosis  which  passes  fi-om  each  external  intercostal  muscle  to  the 
sternum.     Note  the  lateral  cutaneous  thoracic  nerves. 

Intercostal  Fascia. — A  firm  thin  layer  of  fascia  covers  the  outer  surface 
of  the  external  intercostals  and  the  inner  surface  of  the  internal,  and  a 
more  delicate  third  layer  is  interposed.  These  intercostal  fasciae  are  best 
marked  where  the  muscular  fibres  are  deficient,  as  between  the  external 
intercostals  and  sternum  in  front,  and  between  the  internal  intercostals 
and  spine,  behind. 

The  Intercostal  Kuscles  are  named  from  their  position.  They  consist  of 
two  thin  layers  of  short  oblique  fibres,  and  are  named  external  and  internal. 
Neither  fills  the  whole  length  of  the  intercostal  space.  The  external  pass 
obliquely  down  and  forwards  between  the  bony  portions  of  the  ribs,  and  the 
internal  have  an  opposite  direction,  so  that  they  cross. 

The  External  Intercostals  are  eleven  on  each  side,  and  consist  of  muscu- 
lar with  tendinous  fibres  directed  obliquely  forwards  and  downwards,  pass- 
ing from  the  outer  margin  of  the  groove  on  the  lower  margin  of  the  rib 
above  to  the  upper  border  of  the  rib  below.  For  the  most  part  they  extend 
from  the  tubercles  of  the  ribs  posteriorly  to  near  the  outer  end  of  the 
cartilages.  Between  the  true  ribs  they  cease  near  the  cartilages,  and  a  thin 
aponeurosis  having  the  same  direction  is  continued  forwards  between  the 
cartilages  from  where  the  muscular  fibres  cease  to  the  sternum,  there 
covering  the  internal  intercostals.  In  the  lower  spaces  these  muscles  are 
continued  between  the  cartilages,  and  in  the  last  two  they  reach  to  the  ends 
of  the  spaces. 

Relations. — Externally  with  the  pectoralis  major  and  minor,  serratus 
magnus,  rhomboid  major,  both  serrati,  scalenus  posticus,  sacro-lumbalis, 
longissimus  dorsi,  cervicalis  ascendens,  transversah's  colli,  levatores  costa- 
rum,  and  external  oblique.  Internally  with  the  internal  intercostals  and 
intercostal  vessels  and  nerve,  from  which  they  are  separated  by  the  middle 
layer  of  fascia  ;  and  behind  from  the  pleura. 

Directions. — To  expose  the  internal  intercostals,  remove  the  externals 
from  one  or  two  of  the  widest  spaces,  and  the  muscles  will  be  recognised  by 
the  difference  in  the  directions  of  their  fibres.  Between  the  outer  and 
inner  intercostals,  at  the  back  parts  of  the  spaces,  the  intercostal  vessels  and 
nerves  will  be  seen.     A  lateral  cutaneous  branch  of  the  nerve  may  be 
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traced  through  the  external  muscle,  and  the  iatercoatal  trank  should  be 
traced  forwards  to  the  steraum  and  surface  of  the  chest.  Only  the  anterior 
parts  of  these  muscles  can  now  be  dissected. 

The  iBtemal  Interooitala  are  deeper  than  the  preceding,  are  also  eleven 
in  number,  and  are  attached  above  to  the  inner  margins  of  the  grooves,  and 
below  to  the  upper  margins  of  the  ribs  and  their  cartilages.  Beginning  at 
the  anterior  ends  of  the  costal  cartilages  they  ^nihs  back  to  near  the  costal 
angles.  The  fibres  pass  down  and  back,  crossing  those  of  the  external,  but 
are  shorter  and  less  oblique.  They  do  not  end  behind  at  the  same  distance 
from  the  spine,  for  the  middle  are  further  removed  from  the  spinal  column 
than  the  upper  and  lower,  and  in  the  two  lowest  spaces  anteriorly  these 
muscles  are  continuous  with  the  fibres  of  the  internal  oblique. 
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Relations. — Internally  with  the  pleura,  triangularis  stemi,  and  dia- 
phragm; and  externally  with  the  intercostal  vessels  and  nerve,  which 
separate  them  from  the  external  intercostals. 

Actions. — The  external  muscles  are  elevators  of  the  ribs,  and  con- 
sequently muscles  of  iTisplration.  They  also  evert  the  lower  edges  of  the 
ribs  and  enlarge  the  antero-posterior  and  transverse  diameters  of  the 
thorax.  The  internal  intercostals  are  also  rib  elevators,  but  some  anatomists 
are  inclined  to  the  view  that  that  portion  of  them  which  is  between  the 
bony  parts  of  the  ribs  depresses  and  inverts  those  bones,  diminishing  the 
capacity  of  the  thorax,  and  that  they  are  thus  expiratory,  while  the  inter- 
cartilaginous  portion  raises  the  ribs  and  is  inspiratory.  The  view  that 
both  muscles  are  elevatora  mid  inspiratory  muscles  is  strengthened  by 
many  physiological  experiments  and  pathological  facts.  The  crossing  of 
the  two  sets  of  muscles,  the  three  layers  of  fascijp,  and  the  length  and  pre- 
dominance of  the  tendinous  fibres  in  these  muscles  give  great  strength  to 
the  intercostal  spaces. 
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NfTves. — ^The  intercosUiI  nerves  supply  these  muscles. 

Diseection. — Cut  through  and  remove  the  cartilages  of  the  2iid,  3rd, 
4th,  5th  and  6th  ribs,  also  the  intervening  slructurea ;  preserve  the  in- 
tercostal vesBcls  and  nerves ;  clean  away  some  loose  fatty  tissue,  and  the 
outer  surface  of  the  triangularis  stemi  will  be  seen. 

The  TriangulariB  Stemi  is  a  thin  stratum  of  muscular  and  tendinous 
fibres  within  the  thorax  posterior  to  the  costal  cartilages.  It  arises  from 
the  posterior  surfaces  of  the  ensiform  cartilage,  from  the  side  of  the  lower 
part  of  the  sternum,  as  high  as  the  third  costal  cartilage,  and  from  the  car- 
tilages of  one  or  two  of  the  lower  true  ribs.  Its  fibres  diverge  out  and  up, 
the  upiier  being  nearly  vertical,  the  middle  oblique,  and  the  lower  hori- 


zontal. They  are  inserted  by  aeparat*  fleshy  slips  into  the  true  ribs  from 
the  sixth  to  the  second  inclusive,  oa  the  lower  border  and  inner  surface  of 
each,  at  the  junction  of  the  bone  with  the  cartilage,  and  into  the  intercostal 
aponeurosis.  Its  lower  horizontal  fibres  are  in  the  same  plane  with  the 
transversalts  abdominis,  of  which  this  muscle  is  an  upward  continuation. 

Relations. — Behiiid  with  the  pleura,  i/n.  front  it  is  covered  by  the 
costal  cartilages,  internal  costal  mui^cles,  internal  mammary  vessels,  and  the 
ends  by  the  intercostal  vessels  and  nerves. 

Action. — It  assists  in  depressing  the  anterior  ends  of  most  of  the  true 
ribs,  and  thus  diminishes  the  thoracic  capacity.  It  acta  as  an  exjdratory 
muscle. 

Kervea. — Upper  intercostal  nerves. 
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Varieties. — This  muscle  is  subject  to  much  variatiou  as  to  its  extent 
and  attachment,  and  may  vary  on  the  opposite  sides  of  the  same  body. 

The  Internal  Kammary  Artery  is  a  branch  of  the  first  ]>art  of  the  sub- 
clavian, and  is  given  off  from  its  under  surface  opposite  the  thyroid  axis. 
It  passes  into  the  thorax  behind  the  clavicle,  and  rests  on  the  costal  carti- 
lages near  the  sternum,  and  between  the  sixth  and  seventh  cartilages  it 
divides  into  the  musculo-phrenic  and  sui»erior  e{iigastric.  It  passes  beneath 
the  seventh  rib  and  enters  the  sheath  of  the  rectus,  and  is  accompanied  by 
two  veins,  which  unite  by  a  single  trunk  at  the  upper  part  of  the  thorax, 
and  by  some  lymphatic  vessels  and  glands, 

Rdations. — At  its  origin  it  is  concealed  by  the  internal  jugular  and 
subclavian  veins,  and  crossed  by  the  phrenic  nerve.     At  the  upper  part  of 
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the  thorax  it  is  between  the  costal  cartilages  and  internal  intercostals  in 
jT<mty  and  the  pleura  and  traneversatis  stemi  beJihid.  This  latter  muscle 
separates  it  from  the  pleura  at  the  lower  jjart  of  the  thorax. 

Branches.— -The  comes  iiervi  pkrenici,  or  s^tperior  phrenic,  is  a  long 
slender  branch  given  off  from  the  internal  mammary  as  the  artery  enters 
the  thorax.  It  accompanies  the  phrenic  nerve  between  the  pleura  and 
pericardium,  to  which  it  is  distributed, and  joins  thephrenicbranchesof  the 
abdominal  aorta  and  the  musculo-phrenic. 

The  Mediastinal  branches  are  small  vessels  which  supply  the  peri- 
cardium, the  remains  of  the  thymus  gland,  the  transversalis  stemi,  and  the 
cellular  tissues  in  the  anterior  mediastinum. 

The  Pericardiac  branches  supply  the  upiwr  part  of  the  pericardium, 
the  lower  \yaxt  of  which  is  nourished  by  the  musculo-phrenic. 
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A  few  Btemal  branches  go  to  both  surfacei;  of  the  sternum  and  to  the 
triangularis  stemi. 

The  Anterior  Intercostal   arteries  pass   outwards  in   the   five  or  six 
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upper  sjHices,  and  divide  into  two  branches,  which  are  situated  on  each 
border  of  the  costal  cartiliiges  and  anastomose  with  the  aortic  intercostale. 
They  supply  the  intercobtalf^,  iK-ctoruls,  and  mammary  glands,  and  are  tirst 


t 
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placed  between  the  pleura  and  internal  intereostals,  and  then  between  the 
oiiter  and  inner  intercostal  muscles. 

The  Perforating  Arteries  are  one  or  two  for  the  five  or  six  upper 
spaces.  They  pierce  the  internal  intereostals  and  pectorals  which  they 
supply,  and  are  finally  distributed  to  the  skin  with  the  anterior  cutaneous 
nerves.  The  arteries  of  the  first  three  spaces  supply  the  mamma  and  are 
enlarged  during  lactation. 

The  Mitscido-Phrenic  Branch  passes  down  and  out  behind  the  carti- 
lages of  the  seventh  and  of  the  false  ribs,  and  pierces  the  diaphragm  at  the 
eighth  or  ninth  rib,  ending,  much  reduced  in  size,  opposite  the  last  inter- 
costal space.  It  furnishes  anterior  intercostal  branches  to  the  lower  spaces 
and  diminishes  in  size,  being  distributed  similarly  to  the  anterior  inter- 
eostals of  the  internal  mammary.  Its  branches  to  the  diaphragm  and 
abdominal  muscles  will  be  seen  in  a  subsequent  dissection.  Two  veins 
accompany  this  artery  and  unite  into  a  single  trunk,  which  ends  in  the  in- 
nominate vein. 

The  Superior  Epigastric  is  a  continuation  of  the  internal  mammary, 
and  {msses  down  behind  the  rectus,  then  pierces  its  sheath,  and  divides 
into  branches  that  supply  it  and  anastomose  with  the  epigastric  from  the 
external  iliac.  A  small  branch  passes  inwards  in  front  of  the  ensiform 
cartilage,  and  joins  its  fellow  of  the  opposite  side.  A  few  twigs  pierce  the 
sheath  of  the  rectus  and  supply  the  muscles  of  the  abdomen  and  skin. 

The  Intercostal  Nerves. — The  anterior  portions  of  these  nerves  are  now 
seen.  They  are  the  anterior  primary  branches  of  the  dorsal  spinal  nerves 
and  supply  the  thoracic  wall.  They  accompany  the  intercostal  vessels  and 
pass  between  the  outer  and  inner  intereostals  supplying  them,  and  about 
midway  between  the  spine  and  sternum  each  gives  off  a  cutaneous  nerve ; 
then  much  diminished  in  size  they  pass  forwards  in  the  fibres  of  the  in- 
ternal intereostals  as  far  as  the  costal  cartilages,  where  they  are  beneath 
the  internal  intereostals  and  in  contact  with  the  pleura.  Near  the  sternum 
they  cross  the  internal  mammary  artery  and  the  triangularis  stemi,  supply- 
ing it.  These  nerves  end,  after  piercing  the  internal  intereostals  and  the 
pectoralis  major,  in  the  skin  of  the  breast,  and  are  called  the  anterior 
cutaneous  thoracic  nerves. 

The  Intercostal  Arteries  accompany  the  nerves  between  the  intercostal 
muscles.  They  lie  nearer  the  upper  than  the  lower  rib,  and  are  branches 
of  the  thoracic  aorta.  About  midway  between  the  spine  and  sternum  each 
vessel  divides,  one  branch  following  the  upper  rib  and  the  other  the  lower, 
and  both  inosculate  in  front  with  the  intercostal  branches  of  the  internal 
mammary.  They  supply  the  intercostal  muscles  and  give  off  small  cuta- 
neous twigs,  which  are  distributed  with  the  lateral  cutaneous  thoracic 
nerves. 

Directions, — When  the  body  is  turned  the  possessor  of  the  arm  must 
dissect  the  superficial  muscles  of  the  back ;  and  when  this  is  done,  he  must 
remove  the  limb  from  the  trunk  by  sawing  through  the  clavicle  at  its 
middle  and  catting  through  the  muscles  fixipg  the  scapula  to  the  trunk. 
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DISSECTION  OF  SCAPULO-HUMERAL  REGION. 

Directions. — Place  the  separated  limb  so  that  the  subsoapularis  looks 
uppermost,  and  leave  about  two  inches  of  the  muscles  which  pass  from 
the  trunk  to  the  arm  attached  to  the  humerus. 

Position  of  Parts, — The  posterior  belly  of  the  omo-hyoid  will  be  found 
attached  at  the  upper  margin  of  the  scapula  near  the  notch. 

Many  muscles  are  attached  along  the  base  of  the  bone.  The  levator 
anguli  scapulae  is  between  the  spine  and  the  superior  angle ;  and  opposite 
the  spine  is  the  insertion  of  the  rhomboideus  minor.  Between  the  spine 
and  the  inferior  angle  the  rhomboideus  major  is  inserted.  The  serratus 
magnus  is  inserted  along  the  base  of  the  scapula,  beneath  or  anterior  to 
these  muscles. 

The  long  head  of  the  triceps  arises  from  the  lower  margin  or  costa, 
where  also  is  part  of  the  origin  of  the  teres  major. 

On  the  outer  surface  of  the  inferior  angle  is  another  |mrt  of  the  origin 
of  the  teres  major,  and  on  the  anterior  aspect  of  the  superior  and  inferior 
angles  are  the  upper  and  lower  fibres  of  the  serratus  magnus. 

The  muscles  attached  to  the  coracoid  process  are,  from  within  out- 
wards, the  pectoralis  minor,  which  is  inserted  at  its  innermost  facet,  and 
the  coraco-brachialis  and  short  head  of  the  biceps,  which  arise  conjointly 
from  it. 

Dissection. — Reflect  the  serratus  towards  its  attachment  to  the  scapular 
base,  and  define  the  connections  of  the  thin  fascia  covering  the  subscapu- 
laris. 

The  subscapular  fascia  or  aponeurosis  is  thin,  and  is  attached  to  the 
circumference  of  the  subscapular  fossa,  and  gives  origin  to  some  of  the 
fibres  of  the  subscapularis. 

Between  the  scapular  attachments  of  the  serratus  miignus  and  rhom- 
boideus major  the  posterior  scapular  artery  and  vein  will  be  found,  and 
their  branches  and  communications  must  be  subsequently  traced. 

Dissection. — Remove  this  fascia,  and  the  subscapularis  will  be  exposed. 

The  Snbscapnlarifl  KuBcle  is  large  and  triangular,  and  occupies  the 
subscapular  fossa  arising  from  its  inner  two  thirds,  except  fix)m  the  neck 
and  angles,  and  a  narrow  margin  along  the  posterior  border.  Some  fibres 
take  origin  from  the  tendinous  laminae  which  intersect  it,  and  are  united 
to  the  ridges  on  the  venter  of  the  scapula,  and  others  take  origin  from 
the  subscapular  fascia  and  from  an  aponeurosis  which  separates  the  sub- 
scapularis from  the  teres  major  and  long  head  of  the  triceps.  It  is  inserted 
by  a  tendon  into  the  lesser  tuberosity  of  the  humerus,  and  the  fibres 
which  arise  from  the  axillary  costa  of  the  scapula  are  inserted  into  the 
humeral  neck  for  about  an  inch  below  the  tuberosity.  The  tendon  of 
this  muscle  is  intimately  blended  with  the  shoulder  capsule,  and  in  some 
instances  it  pierces  it. 

Relations. — Anteriorly  with  the  serratus  magnus,  coraco-brachialis, 
short  head  of  biceps,  and  axillary  vessels  and  nerves.  Posteriorly  with 
the  scapula,  subscapular  vessels  and  nerves,  and  the  capsular  ligament  of 
the  shoulder.  Between  its  tendon  and  the  base  of  the  coracoid  process  is 
a  large  bursa  which  communicates  with  the  synovial  cavity  of  the  joint. 
Frequently  this  bursa  is  a  prolongation  of  the  synovial  membrane  of  the 
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shoulder.  Its  lower  border  is  contiguous  with  the  teres  major,  long  head 
of  triceps,  and  latissimus  dorsi,  a  bursa  sometimes  intervening ;  also  with 
the  subscapukr  artery  and  its  dorsal  branch,  and  near  its  upper  border 
are  the  supra-scapular  vessels  and  nerve. 

Actions. — It  is  an  internal  rotator  of  the  humerus,  and  will  draw  the 
bone  down  if  the  arm  has  been  raised.  If  the  humerus  be  fixed,  it  can 
draw  the  scapula  towards  it,  and  with  the  other  scapular  muscles  will 
support  the  joint.  It  tends  ia  prevent  laxation  of  the  humeral  head 
forwards. 

Nerves. — The  upper  and  middle  subscapular. 

Varieties. — A  small  extra  muscle  sometimes  passes  from  the  surface 
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of  the  subscapularie  into  or  near  the  inner  bicipital  ridge.  Gruber  has 
named  this  the  Subecapulo-capHularis. 

Other  fasciculi  have  been  observed  passing  either  from  the  inferior 
part  of  the  external  border  of  the  scapula  to  the  lesser  tuberosity,  or  from 
its  tendon  to  the  skin  covering  the  axilla.  An  aaxasory  subscapular 
muscle  is  sometimes  found  passing  fi»m  the  upper  part  of  the  axillary 
border  in  front  of  the  long  head  of  the  triceps  and  of  the  capsule  to  be 
inserted  into  the  humerus  between  the  subscapularis  and  teres  major. 

Dissection. — Se]iarate  the  subscapularis  from  the  bone  and  note  its 
tendinous  septa,  three  or  four  of  which  are  attached  to  the  scapular  ridges, 
and  others  pass  inwards  from  its  tendon.  Observe  the  bursa  near  the 
coracoid  process,  and  sometimes  a  second  between  it  and  the  latissimus 
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dorsi  and  teros  major,  and  note  if  the  tendon  pierce  the  capsule.  Dissect 
out  the  anastomoses  on  the  venter  of  the  scapular  between  the  infra- 
sciipular  branches  of  the  dorsalis  scapulae  and  branches  of  the  supra  and 
posterior  scapular  arteries ;  then  place  the  scapula  on  its  ventral  surface, 
and  put  a  block  between  the  humerus  and  the  axillary  border  of  the  bone, 
so  as  to  render  the  shoulder  prominent.  Now  remove  the  skin  from  the 
shoulder,  beginning  at  the  anterior  border  of  the  deltoid.  Seek  in  the 
fat  the  cutaneous  nerves  of  this  region. 

Cutaaeoaa  Nerves. — The  acromial  branches  from  the  descending 
branches  of  the  cervical  plexus  ramify  over  the  acromion,  and  are  called 
super-'  or  aupra-acromUiL  They  pass  obliquely  over  the  acromion,  and 
outer  surface  of  the  triceps,  and  supply  the  skin  over  the  upper  and  back 
part  of  the  shoulder,  and  join  the  cutaneous  filaments  of  the  circumflex 
and  supra-scapular  nerves. 

The  cutaneous  filaments  of  the  circumflex  will  be  found  about  half- 
way along  the  posterior  border  of  the  deltoid,  and  another  near  the  anterior 
part  of  its  insertion.  They  come  from  the  upper  and  lower  branches  into 
which  the  circumflex  divides,  and  supply  the  skin  in  their  respective 
regions  joining  the  acromial  branches  of  the  superficial  cervical  plexus. 

Dissection. — Make  the  fibres  of  the  deltoid  tense  by  using  hooks,  and 
remove  the  fat,  and  after  having  observed  the  attachments  of  the  deltoid 
fascia,  it  alfeo  must  be  reflected. 

The  Deltoid  Fascia  or  Aponeurosis  is  thick  and  strong ;  it  covers  the 
outer  surface  of  the  muscle  and  sends  many  processes  between  its  fibres. 
Internally  it  is  continuous  with  the  fascia  over  the  pectoralis  major ;  above 
it  is  attached  to  the  margins  of  the  clavicle,  acromion  and  sj)ine  of  the 
scapula;  and  behind  it  is  continuous  with  the  fascia  over  the  infra-spinatus 
and  back  of  the  arm. 

Dissection. — Remove  this  fascia,  beginning  at  the  anterior  edge  of  the 
deltoid,  and  as  the  ix)sterior  border  is  neared,  some  cutaneous  branches  of 
the  circumflex  artery  and  nerve  will  be  observed  coming  round  it. 

The  Deltoid  is  a  triangular  thick  and  strong  muscle  with  its  base, 
which  is  concave  above,  and  its  a])ex  at  the  humerus.  It  arises  from  the 
outer  half  or  third  of  the  anterior  border  and  upper  surface  of  the  clavicle, 
from  the  anterior  and  outer  margins  and  upper  surface  of  the  acromion, 
and  from  nearly  the  whole  length  of  the  lower  border  of  the  spine  of  the 
scapula.  It  surrounds  the  shoulder  joint  on  its  outer  side,  and  in  front 
and  behind.  The  fibres  converge  to  form  a  thick  tendon,  the  anterior 
fibr(»s  passing  obliquely  backwards,  the  middle  vertically  downwards,  and 
the  posterior  obliquely  forwards.  It  is  inserted  into  a  triangular  surface 
two  or  three  inch(\s  long  and  an  inch  wide  at  its  base,  just  above  the 
middh*  of  the  outer  side  of  the  humeral  shaft.  This  coarse  muscle  is 
intersected  by  three  or  four  tendinous  laminse,  which  are  fixed  at  intervals 
to  the  Jicromion  and  clavicle,  and  ])assing  into  the  substance  of  the  muscle, 
give  origin  to  numerous  flc^shy  fibres.  The  largest  of  these  laminae  is 
attached  to  the  summit  of  the  acromion. 

Relations. — Superjiciallt/  with  the  skin,  suiK^rficial  faseia,  deltoid 
fascia,  platysma,  and  supra-acromial  nerves.  Deeply  (parts  covered  by 
deltoid),  it  covers  the  head  of  the  luunerus,  a  large  multilocular  bursa 
intervening.  It  also  covers  the  coracoid  jirocess,  conico-aeorraial  ligament, 
insertions  of  pectoralis  minor,  infra-spinatus,   supm-spinatub,  subscapu- 
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laris,  and  teres  minor,  and  orij^ins  of  the  scapular  and  external  heads  of 
the  triceps,  and  of  the  coraco-braehialis,  and  both  heads  of  bicepB,  the 
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circumflex  vessels  and  nerves,  and  the  humerus.     Anteriorly,  a  cellular 
space  separates  it  from  the  pectoralis  major,  in  which  are  found  the  cephalic 
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vein  and  descending  branches  of  the  acromial-tho»acic  artery.  Its  posterior 
border  rests  on  the  injra-spinatus  and  triceps.  The  cutaneous  branches 
of  the  circumfles  are  found  along  its  anterior  and  posterior  borders. 
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ItB  origin  corresponds  with  the  insertion  of  the  trapezius,  and  its 
tendon  of  insertion  joins  that  of  the  pectoralis  major,  and  the  two  heads 
of  origin  of  the  brachialis  anticus  are  attached  at  each  side  of  it. 


1.  ?p[en<iu<Hp.at<!oUI. 
1'.  Lower  put  of  BpL  eollL 


17.  Sot.  potinl. 

8.  Put  of  spintUa  dwil. 

t.  PutoOong.donL 
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13.  Snrm-Bplnatui. 
H.  Son.  mmf. 


Fia.  ES.— Dbepkb  uvbcles  op  Tre  Riort  pobtebIob  aspect. 

Sm  DOte  (0  patiom  tgait. 

Actions. — Acting  as  a  whole  it  abducts  the  humerus  and  raises  it  to 
a  right  angle  with  the  trunk.     If  the  limb  be  raised  its  anterior  fibres  aid 
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the  pectoralia  major  in  drawing  the  arm  forwards,  and  its  posterior  fibres 
assist  the  teres  major  and  latissimus  dorsi  in  drawing  it  backwards.  In 
climbing,  the  humerus  being  fixed,  it  strengthens  the  joint  and  assists  in 
supporting  the  body  weight. 


Pia.  63.  — Artbbies  09  biort  scapula  and  arm.    Eztehnal  tibw. 

Nerve, — The  circumflex. 

Varieties. — This  muscle  is  not  uncommonly  subdivided  into  its  three 
sets  of  fibres,  and  sometimes  fibres  of  the  trapezius  are  continued  into  it, 
as  in  animals  without  clavicles.     Its  anterior  part  is  occasionally  united 
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with  the  pectora)is  major,  and  its  insertion  varies  in  extent.  MacaliKler 
has  described  a  prolongation  of  its  tendon  on  the  rudial  border  of  the  fore- 
arm to  the  tendon  of  the  supinator  longus.  This  appears  to  re^ieat  the 
tensor  plic(E  alaria  of  the  bird. 

Disaection.— Detach  the  deltoid  near  its  base,  and  reflect  it  so  far  as 
permitted  without  cutting  the  circumflex  vessels  and  nervee  beneath  it. 
Notice  the  large  sacculated  bursa  between  the  acromion  process,  the 
muscle,  and  the  shoulder  joint.  Clean  the  circumflex  vessels  and  nerves, 
remove  the  remains  of  the  bursa,  and  examine  the  insertion  of  the  muscle, 
noting  how  the  main  tendon  separates  from  below  upwards  for  fiome  dis- 
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tance  over  the  under  surface  of  the  muscle.  One  or  two  of  the  larger 
tendinous  intersections  should  be  sought,  to  observe  the  penniform 
arrangement  of  the  fibres  which  arise  from  them,  and  to  define  some 
wedged-shaped  bundles  of  musculax  fibres  between  the  penniform  bundles. 
These  arise  directly  from  the  acromion,  and  are  inserted  into  the  tips  of 
the  lower  tendinous  septa,  and  others  which  spring  from  the  ends  of  the 
upper  tendinous  septa  are  inserted  into  the  humerus,  between  the  lower 
septa.  The  parts  enumerated  as  being  beneath  the  deltoid  in  giving  its- 
relations  should  now  be  defined  ;  and  this  being  done,  the  posterior  circum- 
flex vessels  and  circumflex  nerve  should  be  followed  through  a  quadrangular 
Hpace  between  the  humerus  externally,  and  the  long  head  of  the  triceps 
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internally,  the  teres  minor  above  and  latissimus  dorsi  and  teres  major  bi;Iow, 
to  their  origioB  from  the  axillary  artery  and  posterior  cord  of  the  brachial 
plexus.  In  this  8i«ice,  a  branch  from  the  circumflex  nerve  to  the  teres 
minor  muscle  will  be  found  near  the  scapular  border  surrounded  by  strong 
fibrous  tissue.     This  branch  has  a  gaiujliform  enlargement  on  it. 

There  are  two  ciraimfiex  arteries,  branches  of  the  last  part  of  the 
axillary  trunk.     They  are  anterior  and  posterior. 

The  Anterior  Gircuvijlex  is  a  small  vessel  which  passes  transversely 
out  beneath  the  coraco-brachialis  and  biceps,  and  in  the  bicipital  groove 
divides  into  an  ascending  branch,  which  supplies  the  shoulder  joint  and 
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the  head  of  the  humerus,  and  its  continuation  pusses  beneath  the  deltoid 
to  supply  it  and  anastomose  with  the  jiosterior  circumflex  and  acromial 
thoracic  arteries. 

The  Poiterior  Cironmflex  is  a  large  vessel,  an<i  is  given  ofT  oj)i>osite 
the  lower  border  of  the  sub^captilaris.  It  [wsscs  backwanls  with  the  cir- 
cumflex veins  and  nerve  through  the  quadrangular  space,  the  Ixiundaries  of 
which  have  just  bwn  given.  It  winds  round  the  m.-ck  of  the  humerus  to 
supply  the  deltoid  and  shoulder  joint,  anastomosing  with  the  anterior 
circumflex,  supra-scapular  and  acromial  thoracic  arteries.  It  also  supplies 
part  of  the  teres  niimir  and  the  long  head  of  the  tricejis,  and  gives  cuta- 
Dcous  twigs  to  the  skin  of  the  back  of  the  shoulder. 

The  Ciroumflez  Herre  iKcmiinnies  the  posterior  circumflex  artery,  and 
arises  from  the  ixisierior  con!  of  the  brachial  plexus  usuiilly  in  common 
with  the  museulo-spiraU     It  is  behind  the  axillary  artery  aiwl   in  frout  of 
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the  subscapulfiris,  at  the  lower  Iwrder  of  which  it  passes  back  and  out,  and 
before  dividing  into  its  two  branches  gives  off  an  articular  filament  to  the 
under  part  of  the  shoulder  joint. 

The  upper  branch  winds  round  the  humeral  neck  with  the  posterior 
circumflex  vessels  under  the  deltoid  to  its  anterior  border.  It  supplies  this 
muscle,  and  gives  off  cutaneous  filaments,  which  pierce  it  to  supply  the 
skin. 

The  lower  branch  at  its  origin  gives  filaments  to  the  back  of  the 
deltoid  and  to  the  teres  minor.  The  branch  to  the  latter  muscle  usually 
has  a  reddish  gangliform  enlargement.  The  nerve  then  pierces  the  deep 
fascia,  and  supplies  the  skin  over  the  lower  two-thirds  of  the  back  of  the 
deltoid  and  over  the  long  head  of  the  triceps. 

Variety, — Turner  has  twice  noticed  a  branch  from  the  circumflex  to 
the  teres  major. 

Directi'Ona. — Before  removing  the  fascia  from  the  back  of  the  scapula, 
the  attachments  of  the  infra-spinous  aponeurosis  must  be  made  out.  It  is 
a  strong  fibrous  membrane  investing  the  infi-a-spinous  muscle,  and  attached 
to  the  margin  of  the  infira-spinous  fossa.  By  its  inner  surface  it  gives 
origin  to  some  fibres  of  that  muscle,  and  also  furnishes  intermuscular  septa 
which  separate  the  infra-spinatus  from  the  teres  minor  and  the  latter  from 
the  teres  major.  It  is  continuous  externally  with  the  deep  fascia  of  the 
arm.  Remove  this  aponeurosis  to  expose  the  infra-spinatus  and  teres 
major  and  minor  muscles. 

The  Infra-spinatus  muscle  occupies  the  greater  part  of  the  infra-spinous 
fossa,  and  is  triangular  with  its  apex  at  the  humerus.  It  arises  by  fleshy 
fibres  from  the  inner  two-thirds  of  the  infra-spinous  fossa,  and  by  tendinous 
laminae  from  the  ridges  on  its  siu-face ;  also  from  the  infra-spinous  aponeu- 
rosis. The  neck,  lower  angle  and  inferior  border  of  the  scapula  do  not 
give  origin  to  the  infra-spinatus,  but  some  of  its  fibres  arise  from  the 
lower  surface  of  the  scapular  spine  and  overlap  its  tendon,  which  glides 
over  the  external  border  of  the  spine  of  the  scapula,  crosses  the  upper  and 
back  part  of  the  shoulder  capsule,  and  is  inserted  into  the  middle  facet  on 
the  greater  tuberosity  of  the  humerus,  joining  the  tendons  of  the  supra- 
spinatus  and  teres  minor.  There  is  sometimes  a  bursa  between  this 
muscle  and  the  outer  border  of  the  spine  of  the  scapula  which  communi- 
cates with  the  shoulder  joint. 

Relations. — Posteriorly^  with  the  deltoid,  trapezius,  latissimus  dorsi 
and  skin.  Anteriorly^  with  the  scapula,  from  which  it  is  separated  by  the 
supra-scapular  and  dorsalis  scapulae  muscles,  and  with  the  shoulder  joint. 
Its  upper  border  is  in  contact  with  the  scapular  spine,  and  its  lower  border 
with  the  teres  minor,  being  sometimes  blended  with  it  and  with  the  teres 
major. 

Action. — The  arm  being  pendent,  it  is  an  external  rotator,  and  when 
the  arm  is  raised  it  helps  to  keep  it  in  that  position  and  with  the  hinder 
portion  of  the  deltoid  to  carry  it  backwards. 

Nerve. — The  supra-scapular. 

Varieties. — It  is  sometimes  part  of  or  intimately  connected  with  the 
teres  minor. 

The  Teres  Minor  is  a  longish  narrow  muscle  along  the  inferior  costa  of 
the  scapula.  It  arises  from  a  narrow  oblique  groove  on  the  posterior  sur- 
face of  the  axillary  border  of  the  scapula,  and  from  the  intermuscular  septa 
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and  the  infra-spinous  aponeurosis,  and  is  insertod  by  a  tendon  into  the 
lowermost  facet  of  the  great  tuberosity  of  the  humerus,  and  by  fleshy 
fibres  for  about  an  inch  into  the  humerus  immediately  below  it.  Its 
tendon  is  in  contact  with  the  posterior  and  inferior  part  of  the  shoulder 
capsule. 


Fib.  66.— DBBP  DIBSECtlOB  OF  BACK  OF  HIOHT  BHOULDEB  AHD  AKH. 

Relatione. — Posteriorly,  with  the  deltoid,  latissimus  dorsi  and  skin. 
Anteriorly,  vith  the  scapula,  the  long  head  of  the  triceps,  the  shoulder 
joint  and  the  dorsalis  sciipul^  artery.  By  its  upper  border  with  the 
infraspinatus,  and  by  its  lower  margin  with  the  teres  major,  from  which  it 
is  separated  anteriorly  by  the  long  head  of  the  triceps.  A  bursa  is  some- 
times present  between  the  tendon  and  the  bone. 
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Action, — With  the  arm  hanging  it  is  an  external  rotator,  and  it  also 
moves  the  bone  backwarda.  With  the  arm  raised  it  will  asBiBt  the  infra- 
spinatus in  keeping  it  in  position  or  in  depressing  it. 


Fia.  67. — Right  bcapulab  uuscles.    rosTBRioit  aspect. 
Nerve.. — The  eircumfler. 


■A  1^ 

ill  I  *5 


>1[paf 

Fio.  68.— Lbpt  bcapulae  uvbclbb.    Pobtebiob  tibw. 
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The  Tern  Hqor  is  broiuler  and  flutter,  and  nri^ea  from  a  rough  surface 
on  the  dorsal  aspect  of  the  inferior  angle  of  the  scapula  and  from  the 
intermuscular  aponeurosis.  Its  fibres  are  longitudinal  and  twiat  uiwn 
themselves  to  be  inserted  by  a  flat  tendon  about  two  inches  wide  ai-d  long, 
partly  into  and  partly  behind  the  inner  bic;ipital  ridge.  At  its  iLsertion 
the  tendon  is  behind  that  of  the  latissimus  dorsi,  with  which  it  is  piirtly 
blended.  There  is  sometimes  a  bursa  separating  these  muscles  above  at 
their  insertion,  and  another  bursa  between  the  tendon  and  the  bone 
This  muscle  and  the  latissimus  dorai  give  off  a  tendinous  expansion  to 
the  deej)  fascia  of  the  arm. 

RelaiionB.—  Anteriorly,  with  the  subscapularis,  latissimus  dorsi,  coraco- 
brachialis  and  short  head  of  the  biceps,  axillary  vessels  and  brachial  plexus 
of  nerves.     Poxteriorly,  it  is  seiKirated  from  the  skin  by  the  latiaaimua 


,Oti(rin  of  iWidid  from 


.Otlglu  ot  UtH  mliK 


Origin  o(  ton  Dinlor 


Pio.  69.— ATTACnuENTs  Oi'  tue  ukiht  scapclab  muscles.    posTRition  viei 


dorsi  in  front  and  long  head  of  the  triceps  behind.  Its  Vjiper  honler  is 
si-]iaratcd  from  the  teres  minor  by  the  long  head  of  the  triccjis,  and  its 
liiwrr  honler  formw  with  the  latissimus  dorsi  part  of  the  i»nsterior  wall  of 
the  axilla.  The  vpper  and  inner  bonier  of  this  muscle  forms  the  lower 
boundary  of  a  triangular  space,  of  which  the  base  is  at  the  ujijwr  pjirt  of 
the  humerus,  and  the  other  side  the  axillary  costa  of  the  scapula,  which  is 
covered  in  front  by  the  subscapularis  and  behind  by  the  teres  minor 
muscles.  The  long  head  of  the  triceps  divides  this  triangle  into  an  ui>iier 
or  outer  quadrangular  space,  and  a  lower  or  inner  triangular  interval. 
Through  the  quadrilateral  space,  which  is  bounded  aJiove  by  the  tores 
minor,  hflow  by  the  teres  major,  outxi'le  by  Ihc  humerus,  innide  by  the 
hmg  heiui  of  the  triceps,  jwiss  the  [Kisteiior  circumflex  vessels  and  the 
circumflex  nerve  ;  and  through  the  triiuigular  s|«cc,  which  is  luiumled  alxn-e 
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by  the  teres  minor,  below  by  the  terea  major,  and  outside  by  the  long 
hf^ad  of  the  triceps,  the  dorsalis  scapulse  artery  passes. 

Action, — The  limb  being  pendent  it  acts  as  an  internal  rotator,  and 
draws  the  arm  backvards.  The  arm  being  raised  the  muscle  adducts  and 
depresses  it.  This  and  the  two  preceding  muscles  will,  if  the  humenis 
be 'fixed,  draw  the  scapula  towards  it,  the  teres  major  causing  the  lower 
angle  of  the  scapula  to  move  forwards,  rotating  the  scapula  on  the  rib  on 
an  antero-posterior  axis. 

Nerve. — It  is  supplied  by  the  middle  and  long  subscapular  nerves. 

VaTietiea,— -This  muscle  sometimes  has  foscicuU  of  connection  with 
the  ktissimus  dorsi,  coming  from  some  part  of  the  scapula,  and  occasion- 
ally a  slip  from  it  has  been  seen  descending  on  the  deep  fascia  of  the 
upper  arm  externally. 


PlO.    70.-SCAPUL0-HUMKIIA1.   MUSCLUa.      POBTKBIOR  VIBW. 

Dissection. — The  ligaments  connecting  the  clavicle  and  scapula  must 
be  examined  before  proceeding  to  the  examination  of  the  supta-spinatus 
muscle,  and  to  expose  them  the  remaining  fibres  of  the  trapezius  ani 
deltoid  muscles  and  the  areolar  tissue  must  be  removed. 

Scapulo-Clavicular  Ligament  aud  Articulation. — This  joint  is  formed 
by  the  outer  end  of  the  clavicle  and  the  upper  edge  of  the  acromion  pro- 
cess of  the  scapula.  The  clavicle  is  joined  to  the  scapula  by  this  articula- 
tion, and  by  the  strong  coraco-clavicular  ligament.  The  scapulo-acromial 
joint  possesses  a  superior  and  inferior  acromio-clavicular  ligament  and  an 
inter-articular  fibro-cartilage. 

The  Superior  Acroviio-Clavicular  Ligament  is  a  square  broad  band 
covering  the  upi>er  jKirt  of  the  joint,  being  attached  to  the  clavicle  at  the 
upper  part  of  its  outer  end,  and  to  the  U|)per  part  of  the  acromion.  Its 
fibres  are  parallel  and  interlaced  with  the  aponeurosis  of  the  deltoid  and 
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trajwzius.  Ita  iDner  surface  is  in  contact  with  tiie  miLrgin  of  the  inter- 
articular  fibro-cartilage  and  with  tiie  synovial  membrane. 

The  Inferior  Acromio-Clavicular  Ligameiit  is  thinner  than  the 
Superior,  and  ia  on  the  under-surface  of  the  joint,  being  attached  to  the 
adjoining  surfaces  of  the  clavicle  and  the  acromion.  Its  upper  surface  is 
in  contact  with  the  flbro-cartihige  (if  it  be  present)  and  the  synovial  mem- 
brane; its  under-surfiice  with  the  tendon  of.  the  supra-spinatus.  The 
sui^riorand  inferior  ligaments  are  tendinous  in  front  and  behind  the  joint, 
and  really  form  a  comjiiete  capsule  to  it. 

The  Inter- ArticnUir  Fibro-Cartiitufe  is  often  present  between  the 
bones  at  the  upper  part  of  the  joint ;  occasionally  it  completely  sejarates 
the  joint  into  two  cavities.  In  the  latter  case  there  are  two  synovial 
membranes.  In  two  old  people  I  have  seen  the  acromion  and  clavicle 
united  by  fibro-cartilage.  This  may  have  been  normiil  to  them,  or  pos- 
sibly the  result  of  arthritis.  When  present  the  fibro-cartilage  is  wedge- 
shaped  and  its  base  is  attached  to  the  upper  ligament. 

Movements. — These  are  of  two  kinds,  a  gliding  of  the  clavicle  on  the 
acromion  to  and  fro  and  up  and  down,  and  a   rotation  of  the   scapula 


FlO.   71. -RiOUT   ACRUMIO-CLAVICVLAK   AND   COUACO-ACROUIAL   LIQAHEKTS. 


backwards  and  forwanls  on  the  clavicle.  In  this  latter  movement  the 
acromion  moves  from  above  down  at  the  fore  jKirt  of  the  joint,  and  from 
below  up  at  the  back ;  but  if  the  acromion  bt-  elevated  the  surfoces  move 
in  the  opiiosite  direction.  Thi-  extent  of  rotation  is  limited  by  the  two 
jwrtions  (trapezoid  and  conoid)  of  the  comco-clavicular  ligament. 

VeMneis  and  Nervex. — These  come  from  the  siipra-scaiiular  artery  and 
nerve  and  the  aeromio-thoracic  artery. 

The  clavicle  ia  also  connected  to  the  scapula  by  a  strong  ligament,  the 
coraco-clavicular.  This  ligament  consists  of  two  [mrts,  the  trapezoid  and 
conoid,  having  different  directions. 

The  Anl^ior  and  Exiemnl  fasciculus,  the  trapezoid  ligament,  is 
lai^er  than  the  conoid,  and  is  broad,  thin,  and  quadrilateral,  and  ]>asses 
oblii]uely  from  the  coracoid  process  to  the  clavicle.  It  ia  attached  below 
to  the  upper  surface  and  inner  border  of  the  coracoid  process  along  the 
hinder  half;  and  above  to  the  ohlique  line  on  the  under-surface  of  the 
clavicle,  wliich  jmissos  outwards  from  ita  tulwrclc.  Its  anterior  border  is 
free,  but  its  jMwterior  bonier  is  joined  to  the  conoid. 

The  Conoid  Lif/nvient  is  the  internal  and  pnntfrior  fasciculus,  and  is  a 
strong  conical  band  having  its  base  upwards.  Helow,  it  is  attached  by  its 
apex  to  a  rough  depression  at  the  posterior  and  inner  |)art  of  the  base  of 
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the  coracoid  process,  and  above  by  its  base  to  the  conoid  tubercle  on  the 
under-siirface  of  the  clavicle  and  to  a  line  pasfiing  from  it  inwards  for  half 
an  inch.  In  front  of  this  ligament  is  the  subclavius  muscle,  and  behind  is 
the  trapezius.  They  check  forward  and  backward  rotation  of  the  scapula. 
The  two  bands  of  this  ligament  are  joined  below  posteriorly,  but  are  sepa- 
rated in  front,  forming  an  angle. 

Special  Ligaments  of  the  Scapula. — The  ligaments  proper  to  the 
scapula  are  the  coiaco-acromial  or  deltoid  ligament,  the  transverse,  supra- 
scapular or  coracoid  ligament,  and  the  spino-glenoid  ligament. 

The  Coraco-Acromial  Ligainent  is  sometimes  called  the  anterior 
ligament  of  the  scnpula,  and  is  a  broad  flat  triangular  band,  passing 
transversely   between   the  acromion   and   coracoid   processes  above   the 
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shoulder 'joint.  It  is  fixed  by  its  broad  base  to  the  whole  length  of  the 
outer  border  of  the  coracoid  process  and  reaches  to  the  shoulder  capsule, 
and  by  its  apex  to  the  ]>oint  of  the  acromion  process  immediately  in  front 
of  the  acromio-clavicular  articulation.  It  consists  of  an  anterior  and 
posterior  band  with  a  thin  intervening  portion.  The  anterior  jiart  pasties 
transversely,  and  the  poctcrior  obliquely,  back  and  out.  The  coracoid  and 
acromion  proccKses,  and  coraco-acromial  ligaments,  form  an  arch  above 
the  head  of  the  humerus  which  protects  the  shoulder  and  checks  the 
ascent  of  the  humeral  head.  Above  it  are  the  clavicle  and  the  under-surface 
of  the  deltoid.  Beloto  is  the  tendon  of  the  supra-spinatus,  a  biursa  inter- 
vening. Its  anterior  border  is  continuous  with  the  strong  cellular  layer 
that  passes  beneath  the  deltoid  over  the  tendons  of  the  supra-  and  infra- 
spinous  muscles.  Its  posterior  border  is  in  relation  with  the  supra- 
spinatus. 

The  Transverse,  Coracoid  or  Posterior  Ligament  is  a  thin,  ilat,  fibrous 
band,  narrower  at  the  middle  than  at  the  attachments,  and  is  fixed  at  one 
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end  to  the  base  of  the  coracoid  process  and  at  the  other  to  the  inner  end 
of  the  upper  border  behind  the  notch.  It  converts  the  supra-scapular 
notch  into  a  foramen,  through  which  the  supra-scapular  nerve  passes,  the 
supra-scapular  vessels  going  above  it.  I  have  seen  the  vein  passing  be- 
neath the  ligament  when  the  artery  went  above.  Sometimes  all  these 
structures  pass  beneath,  and  occasionally  they  change  places.* 

Dissection. — Saw  through  the  acromion  process  and  pull  it  and  the 
out^r  end  of  the  clavicle  aside,  and  after  making  out  the  attachments  of 
the  supra-spinous  aponeurosis,  this  may  be  removed  to  study  the  supra- 
spinatus  muscle. 

The  Supra-Spinatus  Aponeurosis  or  Fascia  is  a  thick  and  strong 
layer  completing  the  osseo-iibrous  case  which  encloses  the  supra-spinatus. 
It  is  thick  internally,  but  under  the  coraco-acromial  ligament  it  is  thinner, 
and  is  attached  to  the  margins  of  the  supra-spinous  fossa. 

The  Snpra-Spinatiu  Hnscle  is  triangular,  and  its  base  arises  from  the 
inner  two-thirds  of  the  supra-spinous  fossa  and  from  the  deep  surface  of 
the  supra-spinatus  aponeurosis.  It  passes  beneath  the  acromion  and  is 
inserted  at  its  apex  by  a  tendon  which  crosses  the  upper  part  of  the  shoulder 
capsule,  with  which  it  is  intimately  blended,  into  the  highest  facet  on  the 
great  tuberosity  of  the  humerus,  being  connected  with  the  tendon  of  the 
infra-spinatus. 

Relations. — Superiorly^  with  the  clavicle,  acromion,  coraco-acromial 
ligament^  trapezius  and  deltoid.  Inferiorly^  with  the  scapula,  upper  pjirt 
of  the  shoulder  joint  and  supra-scapular  vessels  and  nerve. 

Action. — It  assists  the  deltoid  in  raising  the  arm  from  the  side,  and  it 
supports  the  head  of  the  humerus  in  the  glenoid  cavity.  It  tends  to  pre- 
vent displacement  of  the  humeral  head  upwards. 

Nerve. — Supra^-scapular. 

Dissection. — Detach  the  supra-  and  infra-spinatus  muscles  near  the 
base  of  the  scapula,  and  carefully  throw  them  outwards,  so  as  to  preserve 
the  supra-scapular  vessels  and  nerve,  and  their  branches,  which  are  to  be 
traced  beneath  the  acromion  to  the  infra-spin ous  fossa.  Beneath  the 
teres  minor  will  be  found  the  dorsalis  scapulae  and  the  anastomoses  between 
it,  the  supra-,  infra-,  and  posterior  scapular  arteries  must  be  traced  out. 

The  Snpra-ScapnlEur  Artery  is  given  off  from  the  thyroid  axis  of  the  sub- 
clavian. It  cro««ses  the  root  of  the  neck  obliquely  from  within  outwards, 
and  passes  over  the  transverse  ligament  of  the  scapula  to  the  supra- 
spinous fossa,  ramifying  between  it  and  the  supra-spinatus,  which  it  sup- 
plies, giving  oflF  a  branch  which  crosses  the  scapular  neck  to  reach  the 
infra-spinous  fossa  and  anastomose  with  the  dorsalis  scapulse.  It  gives 
oflF  a  supra-acromial  branch,  which  pierces  the  trapezius,  supplies  the  skin 
over  the  acromion,  and  anastomoses  with  the  acromio-thoracic.  Beneath 
the  supra-spinatus  a  supra-spinal  branch  from  it  supplies  the  muscle,  the 
supra-spinous  fossa,  and  the  upper  part  of  the  shoulder  joint ;  and  as  the 
vessel  crosses  the  transverse  ligament,  a  branch  enters  the  subscapular 
fossa  beneath  the  subscapularis,  and  anastomoses  with  the  subscapular 

»  There  is  freqnenlly  a  strong  ligamentous  band  extending  from  the  outer  part  of  the 
curved  edge  of  the  spine  of  the  scapula  to  the  upper  part  of  the  glenoid  margin,  where  it 
blends  with  the  capsular  ligament.  This  is  the  $pin(hgUmvid  ligament.  The  coraco-gJ-enaidt 
extending  from  the  coracoid  pn)cess  to  the  capsular  ligament,  is  often  present.  It  arises 
with  the  coraco-humeral  (^Maealiittr), 
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from  the  axillary,  and  imsferior  scapular  from  the  subclavian.     The  supra- 
scapular vein  enters  into  the  external  jugular. 

The  Supra-Scapular  Nerve  comes  from  the  fifth,  sixth,  and  seventh 
cervical  nerves,  and  is  a  branch  of  the  brachial  plexus  given  off  above  the 
clavicle.  It  passes  obliquely  outwards  beneath  the  trapezius,  enters  the 
supra-spinoua  fossa  beneath  the  transverse  ligament,  giving  two  branches 


Ftti.  73.— Anastomoses  op  tub  bcapolab  abtebibb.    Antkbior  vibw. 

to  the  supra-si»inatus  and  filaments  to  the  shoulder  joint.  It  then  passes 
beneath  the  supra-spinatus,  curving  round  the  outer  border  of  the  scapular 
spine  beneath  a  fibrous  band  (the  spino-glenoid  ligament)  to  the  infra- 
spinous  fossa,  where  it  gives  two  branches  to  the  infra' sjiinatus  and  some 
laments  to  the  shoulder  joint  and  8cai)ulEt. 


0,  Sdpra-BCHpulHT. 
V,  P<»t4rlDr  KxpolAT. 
7.  Ending     of     wrcmlo-Uwraolc      Tbe 
qnsdniifiulu'  md  trinngulor  Bpuw 


Fig.  74.— Right  scapulae  and  circiimflbx  abteribb.    Pobtbriob  view, 


The  Foiterior  Scapnlar  Artery  is  a  continuation  of  ihc  Iransversalis  colli 
from  the  thyroid  axis  of  the  sulwlavian.  It  jwisHes  beneath  the  levator 
anguli  scapulai  to  the  posterior  superior  angle  of  the  scapula,  passing  along 
its  posterior  border  between  the  rhomboida  and  serratus  inagnus,  8upi>ly- 


140  HUMAN  MORPHOLOGY, 

ing  them  and  part  of  the  latissimus  dorsi,  trapezius  and  scapula.  It 
anastomoses  with  the  supra-,  sub-  and  infra-scapular  arteries,  and  with  the 
posterior  branches  of  some  of  the  upper  intercostals. 

The  Donalis  Scapula  Branch  of  the  subscapular  artery  runs  back  below 
the  axillary  border  of  the  scapula  in  the  triangular  space  between  it  and 
the  teres  muscles.  It  enters  the  infira-spinous  fossa  beneath  the  teres 
minor,  supplying  it  and  the  infra-spinatus,  and  anastomosing  with  the 
supra-scapular  artery.  Its  infru-spinous  branch  runs  between  the  teres 
muscles  to  the  inferior  angle  of  the  bone,  and  anastomoses  with  the 
posterior  scapular. 


THE  FRONT  OF  THE  ARM. 

Directions. — The  limb  should  lie  with  the  palm  of  the  hand  and 
biceps  uppermost. 

Dissection. — Raise  the  skin  by  making  an  incision  in  continuation  with 
the  previous  one  as  far  as  two  inches  below  the  ell)ow,  at  the  end  of  which 
another  incision  transverse  to  it  is  to  be  made  across  the  forearm.  Reflect 
the  skin  out  and  in,  and  observe  the  subcutaneous  bursa  between  it  and 
the  olecranon.  In  the  superficial  fatty  fascia  seek  the  cutaneous  vessels 
and  nerves.  The  superficial  fascia  with  fat  between  its  layers  is  thicker 
in  front  of  the  elbow,  where  it  encloses  the  superficial  vessels,  nerves  and 
lymphatics,  than  in  other  i)arts  of  the  arm. 

Position  of  Cutaneous  Nerves. — Two  external  cutaneous  branches  of 
the  musculo-spiral  will  be  found  about  the  middle  of  the  outer  side  of  the 
arm,  and  just  below  the  elbow,  external  to  the  biceps  tendon,  is  the  cuta- 
neous iwrtion  of  the  musculo-cutaneous  nerve.  The  inner  cutaneous 
nerves  are  more  numerous,  the  internal  cutaneous  being  by  the  side  of 
the  basilic  vein  about  the  middle  of  the  arm,  and  a  small  offset  from  it  to 
the  skin  pierces  the  fascia  higher  up,  somewhat  external  to  this  nerve.  In 
the  lower  third  of  the  arm  will  be  found  the  nerve  of  Wrisberg,  and  in  the 
upper  third  are  the  intercosto-humeral,  and  the  internal  cutaneous  from 
the  museulo-spiral.  It  forms  an  investment  for  the  arm,  and  is  continuous 
with  the  superficial  fascia  of  the  shoulder,  thorax,  and  forearm. 

Position  of  the  Cutaneous  Veins. — Just  below  the  bend  of  the  elbow 
there  are  several  cutaneous  veins.  The  median  vein  is  in  the  centre  of 
the  forearm,  and  bifurcak^s  somewhat  below  the  elbow  bend.  On  its 
inner  side  are  the  anterior  and  p)sterior  ulnar  veins,  which  unite  into  one, 
and  on  its  outer  side  is  the  small  radial  vein.  The  outer  branch  of  the 
median  joins  the  radial  v<Mn  to  form  the  cei)halic  vein  (median  cephalic), 
which  runs  along  the  outer  side  of  the  biceps.  The  vein  resulting  from 
the  union  of  the  two  ulnar  veins  is  joined  by  the  inner  branch  of  the 
median  (median  basilic),  which  is  longer  than  the  median  cephalic,  to 
form  the  basilic  vein. 

The  Median  Ceplialic  Vein  j)asses  obliquely  out  in  the  hollow  between 
the  bicej)S  and  the  extensors  and  supinators  of  the  forearm.  Some  small 
cutaneous  twigs  of  the  musculo-cutaneous  pass  over  it,  and  the  trunk  of 
the  nerve  runs  beneath  it.  It  is  geneniUy  smaller  than  the  median 
basilic,  and  is  quite  away  from  the  brachial  artery.     It  has  not  generally 
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he^n  opened  in  venesection,  because  its  [wsition  in  the  groove  be(  ween  the 
muscles  makes  compression  of  it  somewhat  difficult  and  uncertain. 

The  Median  BasUic  Vein  is  more  horizontal  than  the  preceding,  and 
crosses  to  the  inner  side  of  the  limb  between  the  biceps  and  pronator  radti 
teres  over  the  brachial  artery.  The  deep  fascia  of  the  arm  and  the  bi- 
cipital fascia  separate  it  from  the  brachial  artery.  It  is  larger  than  the 
median  cephalic.  Some  cutaneous  twigs  of  the  internal  cutaneous  nerve 
are  over  it  and  larger  branches  of  the  same  nerve  behind  it. 
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This  vein  is  genonilly  st-lectcd  to  bh-ed  from  because  it  is  usually 
larger, more  suiierficial,  and  nn)re  rcacitly compressed;  but,  an  it  crosses  the 
brachial  artery,  it  shoulil  be  intoned  in  a  jKirt  which  is  away  from  that 
vessel. 

The  Basilic  V'ln  is  of  largo  size,  and  formctl  by  the  union  of  the 
anterior  and  [losteriorulnar  veins,  and,  commencing  near  the  inner  condyle, 
accends  with  the  brachial  artery  to  end  either  in  one  of  the  vente  cumiten 
of  the  brachial  or  fi>  be  continuom;  with  the  axillary  vein. 

The  Cejihalic  Vflii  comes  mainly  from  the  otifer  or  median  cephalic 
branch  of  the    median,  the  radial  vein  lieing  frequently  very  limall.     It 
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Tiflcen<]s  on  the  outer  aide  of  the  biceps,  and  at.  the  upper  third  of  the  arm 
is  between  the  pectoralia  major  and  the  deltoid,  accompanied  by  the 
deBcending  branch  of  the  acromial  thoracic  artery  and  the  upper  external 
cutaneous  branch  of  the  musculo-spiral  neive,  and  ends  juat  below  the 
clavicle,  between  it  and  the  coracoid  process,  in  the  asillary  vein  after 
piercing  the  costo-coracoid  membrane.  Sometimes  thia  vein  joina  the 
external  jugular  or  subclavian  by  a  branch  passing  over  or  under  thfi  cla- 


vicle, and  in  aome  rarer  instance»  this  communicating  branch  may  pierce 
the  clavicle,  accompanied  by  a  small  artery.  There  is  usually  a  venule 
uniting  this  vein  with  the  basilic  or  with  the  vein  which  joins  the  baailic 
just  below  the  middle  of  the  arm. 

Varieties. — This  vein  often  ends  with  the  external  jugular  above  or 
below  the  clavicle.  The  jugulo-cephalie  is  (when  present)  the  branch  of 
communication  between  thia  and  the  subclavian  veins. 

The  Vema  of  the  Upper  Arm  are  Superficial  and  Deep, — The  most 
important  of  the  former  veina  of  the  arm  are  those  which  have  been 
described.  Many  others  which  are  innominate  will  be  observed  by  a 
careful  dissector,  and  will  be  seen  to  form  free  anastomoses  between  them- 
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pelvea,  and  here  and  therewith  the  deep  veins  through  the  deep  fascia. 
The  superficial  veins  are  much  larger  than  the  deep,  and  anaatomose  freely 


with  the  deep,  especially  in  the  neighbourhood  of  joints.  This  frequent 
junction  ensures  the  venous  circulation  of  the  limb  during  muscular  action 
vhen  the  deep  veins  ore  pressed  on. 
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behind  the  artery ;  both  superficial  and  deep  veins  have  valves,  these  being 
more  numerous  in  the  deep  than  in  the  superficial. 

The  Lymphatic  Vessels  and  Glands  of  the  upper  extremity  are,  like 
the  veins,  arranged  into  superficial  and  deep  sdts.  The  superficial  lymphatics 
of  the  arm  lie  mostly  along  the  basilic  vein  and  empty  into  the  axillary 
glands.  Some  outer  lymphatics  accompany  the  cephalic  vein,  and  empty 
mostly  into  the  subclavian  lymphatic  glands,  A  few,  however,  cross  the 
upper  part  of  the  biceps,  and  end  in  the  anterior  axillary  glands. 

The  Superficial  Lymphatic  Glands  of  the  arm  are  very  few  and  of 
small  size.  One,  two,  or  three  may  be  found  in  front  of  the  elbow,  and 
one  or  two  rather  more  than  an  inch  above  the  inner  humeral  condyle  near 
the  basilic  vein. 

The  Deep  Lymphatics  of  the  arm  communicate  at  intervals  with  the 
superficial,  and  pass  through  the  deep  lymphatic  glands  which  run  up 
along  the  brachial  artery.  They  enter  the  axillary  and  subclavian  glands, 
and  on  the  right  side  end  in  the  right  Ijrmphatic  duct,  on  the  left  in  the 
thoracic  duct. 

Cutaneous  Nerves. — All  the  superficial  nerves  of  this  region,  with  one 
exception  (the  intercosto-humeral)-,  come  from  the  brachial  plexus  either 
as  distinct  branches  or  are  given  off  firom  the  nerves  into  which  it  divides. 
On  the  outer  side  are  filaments  of  the  external  cutaneous  and  musculo- 
spiral,  and  on  the  inner  are  a  large  and  small  internal  cutaneous  (from  the 
plexus),  an  internal  cutaneous  branch  of  the  mudculo-spiral,  and  the  inter- 
costo-humeral  from  the  second  intercostal  nerve. 

Internal  Cutaneous  Henres. — The  Internal  Cutaneous  Nerve  is  the  inner 
smallest  branch  of  the  brachial  plexus.  It  is  given  off  from  the  inner  cord 
with  the  inner  head  of  median  and  ulnar,  and  is  on  the  inner  side  of  the 
brachial  artery.  It  pierces  the  deep  fascia  near  the  basilic  vein,  and 
becoming  cutaneous  divides  into  two  branches,  anterior  and  posterior. 

Near  the  axilla  it  gives  off  a  cutaneous  filament  which  lies  a  little 
external  to  the  nerve  from  which  it  comes,  pierces  the  fascia,  and  innervates 
the  skin  over  the  biceps  almost  as  far  as  the  elbow. 

The  Anterior  Branch  is  the  larger,  and  is  usually  in  front  of  the  median 
basilic  vein,  but  is  sometimes  behind  it.  It  will  be  traced  in  the  forearm 
in  a  subsequent  dissection. 

The  Posterior  Branch  runs  obliquely  doWti  on  the  inner  side  of  the 
basilic  vein  over  the  inner  humeral  condyle  to  the  back  of  the  forearm, 
where  it  will  be  dissected  with  that  region.  Above  the  elbow  it  joins  the 
nerve  of  Wrisberg. 

The  Lesser  Interned  Cutaneous  Nerve  (or  nerve  of  Wrisberg)  supplies 
the  skin  on  the  inner  side  of  the  arm.  It  is  the  smallest  branch  of  the 
plexus,  and  is  given  off  from  the  inner  cord  usually  with  the  internal 
cutaneous  and  ulnar  nerves.  In  the  axilla  it  is  at  first  behind,  and  then 
on  the  inner  side  of  the  axillary  vein,  where  it  joins  the  intercosto-humeral. 
In  the  arm  it  is  on  the  inner  side  of  the  brachial  artery,  and  it  pierces  the 
deep  fascia  about  its  middle,  and  inclining  backwards  supplies  the  skin  of 
the  back  and  lower  third  of  the  arm  as  far  as  the  elbow.  Some  filaments 
are  given  off  from  it  between  the  olecranon  and  the  inner  condyle  to  the 
back  of  the  former  process,  and  others  supply  the  skin  in  front  of  the 
inner  condyle.  It  joins  the  inner  branch  of  the  internal  cutaneous 
nerve. 
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The  Interiml  Cutaneous  Branch  of  tbe  muscuIo-siHral  nerve  is  given 
off  in  the  axilla  with  the  innermost  muscular  branch.  It  is  small,  and 
runs  along  the  inner  side  of  the  arm,  becoming  subcutaneous  on  the  upper 
third,  to  supply  the  skin  on  its  posterior  aspect  nearly  as  far  as  the  ole- 
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The  Intercoato-Humerul  Nerve  from  the  second  intercostal  pierces  the 
deep  fascia  of  the  arm  near  the  axilla,  and  supplies  the  skin  on  tbe  inner 
and  posterior  surfecea  of  the  upi>er  jwrt  of  the  arm.  The  size  and  distri- 
bution, and  even  the  presence,  of  this  nerve  may  be  modified  by  the 
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development  of  Wrisberg's  nerve,  and  the  inner  cutaneous  branch  of  the 
musculo- spiral. 

External  CittaneoVrS  Nerves. — The  cutaneous  portion  of  the  musculo- 
cutaneous nerve  pierces  the  deep  fascia  a  little  above  the  front  of  the 
elbow  on  the  outer  side  of  the  biceps  tendon.  It  runs  beneath  the  median 
cephalic  vein,  and  divides  into  the  anterior  and  posterior  branch,  which 
will  be  dissected  with  the  forearm. 

There  are  two  external  cutaneous  branches  of  the  musculo-spiral.  The 
upper  smaller  one  accompanies  the  cephalic  vein  to  the  front  of  the  elbow, 
supplying  the  skin  on  the  lower  half  of  the  anterior  aspect  of  the  arm  ; 
the  lower  larger  branch  pierces  the  deep  fascia  below  the  insertion  of  the 
deltoid,  and  passes  down  along  the  outer  side  of  the  arm  and  elbow  to  the 
radial  side  of  the  fore  irm,  where  it  will  be  subsequently  traced. 

The  Deep  Fascia  or  Aponeurosis  of  the  arm  is  a  whitish  glistening 
structure,  which  is  continuous  with  that  covering  the  deltoid  and  pectoral 
muscles.  It  is  a  thin,  loose,  membranous  investment  to  the  arm  muscles, 
and  from  its  deep  surface  sends  processes  and  septa  between  them.  It  is 
composed  of  circular  and  spiral  fibres,  which  are  connected  by  vertical 
ones.  It  varies  in  thickness  in  different  parts,  and  receives  accessory 
fibres  from  the  tendons  of  the  pectoralis  major,  latissimus  dorsi  and  deltoid 
which  lie  beneath  it.  Over  the  biceps  it  is  thin,  but  thicker  over  the 
triceps  and  humeral  condyles.  Above  it  is  attached  to  the  outer  part  of 
the  clavicle,  the  acromion,  and  the  scapular  spine ;  and  below  it  is  con- 
tinuous with  the  deep  fascia  of  the  forearm,  and  is  attached  to  the  bony 
prominences  about  the.  elbow,  and  especially  to  the  humeral  condyloid 
ridges.  Two  processes,  more  strongly  marked  than  the  rest,  separate  the 
muscles  of  the  anterior  from  those  of  the  i)Osterior  brachial  regions.  The 
outer  of  these  is  the  external  intermuscular  septum,  and  extends  along  the 
external  condyloid  ridge  from  the  lower  part  of  the  anterior  bicipital  ridge 
to  the  outer  condyle.  The  tendon  of  the  deltoid  blends  with  it,  and  the 
outer  portion  of  the  brachialis  anticus,  supinator  longus,  and  extensor  carpi 
radialis  longior,  partly  arise  from  it  in  front,  and  the  outer  head  of  the  triceps 
partly  has  origin  from  its  posterior  surface.  It  is  pierced  by  the  superior 
profunda  artery  and  musculo-spiral  nerve.  The  intemxU  intermuscular 
septum,  is  thicker  than  the  external,  and  is  attached  along  the  inner  con- 
dyloid ridge  from  the  lower  part  of  the  posterior  bicipit^  lip  below  the 
teres  major,  to  the  inner  condyle.  The  tendon  of  the  coraco-brachialis 
blends  with  it,  the  inner  portion  of  the  brachialis  anticus  partly  arises 
from  it  in  front,  and  the  inner  head  of  the  triceps  is  attached  to  it  pos- 
teriorly. It  is  perforated  by  the  inferior  profunda  and  anastomotica  magna 
vessels  and  the  ulnar  nerve. 

Directions. — Tie  together,  in  their  natural  position,  the  vessels  and 
nerves  at  the  upper  part  of  the  limb,  and  attach  them  to  the  coracoid 
process.  Kaise  the  scapula,  and  render  tense  the  muscles  by  fixing  them 
in  a  suitable  position. 

Dissection. — Remove  the  deep  fascia  or  aponeurosis  by  incisions  similar 
to  those  through  the  skin,  and  reflect  it  out  and  in. 

Anterior  Humeral  Muscles. — There  are  three  muscles  on  the  front  of 
the  arm — that  in  the  centre  being  the  biceps,  that  in  the  inner  side  the 
coraco-brachialis,  and  that  beneath  the  lower  part  of  the  biceps  the  bra- 
chialis anticus.    The  flexor  and  pronator  muscles  of  the  forearm  arise  from 


HVMAN  MORPHOLOGV. 


I  fkV> 


I.  DeKold  hwsii. 
S.  Bncblal  uvb. 


7.  Pklmuia  tamla. 


Opentoe 

for 

tasUl 

Tdn  md  Int  eoL 

Opralrg 

or  nerre  ot  Wrto- 

berg™ 

Id 

»rrt* 

oi4.™irore].t. 

o(  cepli*]].,  »dB, 

JiuCftbare 

uinlr 

llg.I.th<.[.lD.V 

DISSECTION  OF  THE   UPPER  LIMB.  157 

the  inner  humeral  condyle,  and  the  extensors  and  Bupinator^  from  the 
outer. 

The  Coraoo-brachialis  is  the  smallest  of  these  muscles,  and  i^  placed  at 
the  upper  and  inner  part  of  the  arm.  It  is  roundish,  and  arises  by  fleshy 
fibres  from  the  middle  facet  on  the  apex  of  the  coracoid  process,  and  from 
the  tendinous  short  head  of  the  biceps,  which  is  immediately  external  to 
it;  also  from  the  intermuscular  septum  between  them.  Its  fibres  pass 
back,  down,  and  out,  and  are  inserted  by  a  flat  tendon  into  a  ro«g^  ridge 
at  the  middle  of  the  inner  side  of  the  hiuneral  shaft,  below  the  level  of 
the  deltoid,  and  between  the  inner  origins  of  the  triceps  and  brachialis 
anticus.  An  aponeurotic  process  passes  up  to  the  neck  of  the  humerus 
from  its  insertion,  and  is  joined  by  fleshy  fibres.  This  process  forms  •» 
sling  over  the  latissimus  dorsi  tendon.  The  coraco-brachialis  is  pierced 
by  the  musculo-cutaneous  nerve. 

Relations. — Anteriorly^  with  the  pectoralis  major  and  deltoid  above, 
and  at  its  insertion  with  the  brachial  vessels  and  median  nerve,  which 
cross  it.  Posteriorly^  with  the  tendons  of  the  subscapularis,  teres  major 
and  latissimus  dorsi,  the  short  head  of  the  triceps,  the  humerus  and  the 
anterior  circumflex  vessels.  Intemallyj  with  the  median  and  musculo- 
cutaneous nerves  and  the  brachial  artery,  to  which  its  inner  border  is  a 
guide  for  the  upper  part  of  the  vessel.  Exterrudly^  with  the  short  head 
of  the  biceps  and  brachialis  anticus. 

Actions. — It  adducts  and  draws  forwards  the  arm,  and  if  the  himierus 
be  fixed  it  will  draw  the  scapula  down  and  assist  in  keeping  the  shoulder- 
joint  surfaces  in  contact. 

Nerve. — The  musculo-cutaneous. 

Varieties. — It  is  subject  to  much  variation,  and  Wood  thinks  that  it 
consists  typically  of  three  parts:  1,  an  upper  short  one,  arising  from  or 
near  the  coracoid  process,  and  passing  over  the  capsular  ligament  to  be 
inserted  just  below  the  small  humeral  tuberosity ;  2,  a  second  portion, 
corresponding  very  nearly  to  the  muscle  as  usually  described ;  and  3,  a 
third,  which  is  the  most  superficial  and  the  longest,  and  passes  to  or  near 
the  inner  condyle,  and  in  many  cases  is  inserted  into  the  supra-condyloid 
process  when  this  is  present.  The  second  or  middle  division  is,  in  man, 
the  most  constant,  but  is  usually  accompanied  by  a  portion  of  the  third, 
the  external  cutaneous  nerve  passing  between  them.  All  three  slips  are 
found  in  varying  forms  and  degrees  of  development  in  lower  vertebrates  ; 
but  the  first  and  third  are  the  most  marked  i)eculiarities  in  man.  Struthers 
has  described  a  fibrous  band  connected  with  the  inferior  portion  of  this 
muscle,  and  has  named  it  the  Internal  Brachial  Ligament. 

The  Biceps  is  a  long  spindle-shai)ed  muscle,  wider  in  the  middle  than 
at  the  ends,  and  occupies  the  whole  of  the  front  siuface  of  the  arm,  forming 
the  prominence  noticeable  in  front  of  it.  It  is  divided  into  two  tendinous 
portions  or  heads,  of  diSerent  lengths,  whence  its  name.  These  both  arise 
from  the  scapula.  The  short  head  takes  origin  by  a  thick  flattened  tendon 
from  the  middle  facet  near  the  apex  of  the  coracoid  process  in  common 
with  the  coraco-brachialis ;  and  the  long  head  arises  by  a  long  rounded 
bifurcated  tendon,  which  is  continuous  with  the  upper  margin  of  the 
glenoid  cavity.  This  tendon  pierces  the  capsular  ligament,  but  is  outside 
the  synovial  cavity  of  the  joint,  and  arches  over  the  head  of  the  humerus, 
being  enclosed  in  a  reflection  of  the  synovial  membrane  of  the  shoulder, 


158  HUMAN  MORPHOLOGY. 


to  which  it  is  external,  and  on  leaving  the  capsule  it  descends  alon^ 
the  bicipital  groove,  in  which  it  is  retained  by  expansions  from  the 
pectoralis  major,  latissimue  dorsi,  and  teres  major.  Muscular  fibres 
come   from  each   tendinous  bead,  and  form   a   narrow,  flattened,  fleshy 
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belly  about  the  middle  of  tlie  arm,  which  ends  just  above  the  elbow 
in  a  flattened  tendon  which  is  inserted  into  the  posterior  part  of  the 
radial  tuberosity,  a  synovial  bursa  being  placed  between  the  front  of  the 
tuberosity  and  the  tendon.  The  tendon  of  insertion  is  broad,  thin,  and 
sharp  externally,  and  near  the  radius  it  becomes  narrow  and  twisted  upon 
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itself,  being  applied  by  a  flat  surface  to  the  tuberoaitj,  so  that  its  edges 
look  backwards  and  forwards.  Opposite  the  bend  of  the  elbow  a  broad 
aponeurosis,  called  the  bicipital  or  semilunar  fascia,  is  given  off  from  its 
inner  side.  This  passes  obliquely  over  the  brachial  artery  downwards  and 
inwards  to  be  continuous  with  the  deep  fascia  of  the  forearm.  The  con- 
nections of  the  long  head  and  the  tendinous  insertions  will  be  subsequeDtly 
dissected. 


FlO.  8H.— MUBCLKS  OF  EIOUT  AaM  AND  roRGABU.     OUIBa  VIBW. 


Rdationa. — la  front  it  is  sujierficial  except  at  its  enda.  Its  upper 
extremity  is  concealed  by  the  deltoid  and  pectoralis  major,  and  its  tendon 
of  insertion  dips  into  the  hollow  in  front  of  the  elbow,  and  is  in  contact 
with  the  supinator  brevis.  Behind  ft  is  in  relation  with  the  shoulder 
joint  and  hiimenis,  from  which  it  is  separated  by  the  insertions  of  the  sub- 
snapularis,  teres  major,  latissimus  dorsi,  and  origin  of  the  brachialis  anticus, 
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and  by  the  miisculo-cutaneous  nerve.  Its  inner  border  is  in  relation 
with  the  coraco-brachialis,  the  median  nerve,  and  the  brachial  vessels,  and 
is  also  the  guide  to  the  brachial  artery  below  the  middle  of  the  humerus, 
but  above  that  point  the  coraco-brachialis  is  between  them.  Its  outer 
border  is  in  contact  with  the  deltoid  above  and  supinator  longus  below. 

Actions. — It  is  a  flexor  of  the  forearm  bending  the  elbow  joint.  It  is 
also  a  supinator  of  the  radius  and  a  tensor  of  the  deep  fascia  of  the  fore- 
arm, because  of  its  aponeurotic  expansion  to  that  fascia.  If  the  forearm 
be  fixed  it  will  flex  the  arm  upon  it,  and  if  the  arm  be  hanging  and  the 
radius  fixed,  the  long  head  will  help  to  remove  the  limb  from  the  thorax, 
and  when  abduction  is  complete,  the  short  head  will  aid  in  restoring  the 
limb  to  its  original  {losition. 

Nerve, — The  external  or  musculo-cutaneous. 

Varieties, — ^This  is  one  of  the  most  variable  muscles  in  the  human 
body.  Its  coracoid  and  glenoid  portions  may  be  separated  a  long  way 
down  or  may  even  only  meet  at  the  tendon  of  insertion ;  but  a  more 
common  peculiarity  is  [)erhap8  the  increase  in  the  number  of  its  heads  of 
origin.  According  to  Theile,  a  third  head  is  found  once  in  eight  or  nine 
subjects,  arising  at  the  upper  and  inner  part  of  the  brachialis  anticus, 
being  continuous  with  its  fibres,  or  from  the  insertion  of  the  coraco- 
brachialis,  and  being  inserted  into  the  under-surface  of  the  bicipital  fascia 
so  as  to  form  a  tensor  of  that  fascia,  and  also  into  the  inner  side  of  the 
biceps  tendon.  This  additional  head  lies  usually  on  the  outer  side  of  the 
brachial  artery,  but  sometimes  behind  it  and  occasionally  in  front  of  it. 
In  some  instances  a  third  head  consists  of  two  slips,  one  |)assing  in  front 
and  the  other  behind  the  artery,  concealing  it  in  the  lower  half  of  the 
arm.  A  muscular  fasciculus  passing  from  the  biceps  over  the  brachial 
artery  to  the  inner  intermuscular  septum  has  also  been  seen.  Gruber  has 
described  a  third  head  passing  from  the  outer  side  of  the  humerus  and 
sometimes  from  the  bicipital  groove  or  great  tuberosity  to  the  radius 
{b'TOchw^radialia).  Sometimes  the  long  head  does  not  reach  the  glenoid 
process  of  the  scapula,  but  stops  in  the  bicipital  groove.  I  have  seen 
this  in  old  subjects ;  and  in  one  instance  I  felt  sure  it  had  been  the  result 
of  disease,  as  there  were  indications  of  chronic  arthritis  in  the  shoulder 
joint.  On  one  side  of  a  subject  in  the  London  Hospital  dissecting  room 
there  was  a  fourth  diminutive  head. 

The  Brachial  Artery  is  the  continuation  of  the  axillary,  and  commences 
at  the  lower  margin  of  the  teijdon  of  the  teres  major,  and  passing  down 
the  inner  and  anterior  aspect  of  the  arm,  ends  opi)osite  the  neck  of  the 
radius  in  the  radial  and  ulnar  arteries.  It  gradually  inclines  from  the 
inner  to  the  fore  jmrt  of  the  arm,  lying  in  the  groove  along  the  inner 
border  of  the  coraco-brachialis  and  biceps  muscles,  and  its  direction  may 
be  indicated  by  a  line  drawn  from  near  the  outer  side  of  the  axilla  to 
midway  between  the  humeral  condyles.  In  the  upper  part  of  its  course 
it  is  superficial  and  lies  internal  to  the  humerus,  but  below,  at  the  elbow, 
it  lies  in  front  of  that  bone  and  is  more  deei)ly  placed. 

RelcUions, — Jn  front  are  the  skin,  superficial  and  deep  fasciae,  and  at  the 
elbow  the  bicipital  fascia,  which  separates  it  from  the  median  basilic  vein. 
The  basilic  vein  lies  along  the  course  of  the  artery  on  its  inner  side, 
separated  from  it  by  the  deep  fascia  in  the  lower  half,  and  the  median 
nerve  crosses  usually  in  front  of,  but  sometimes  behind  it  at  its  middle. 
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Behind,  the  long  and  inner  heads  of  the  tricftpa  Beparate  it  above  from  the 
inner  side  of  the  humerus,  the  superior  profunda  artery  and  musculo-epiral 
nerve  inter^'ening ;  and  below  it  is  separated  from  the  front  of  the  bone 
by  the  insertion  of  the  coraco-brachialis  and  by  the  brachiaiis  anticus. 
Inside  it  is  in  relation  with  the  internal  cutaneous  and  ulnar  nerves,  in 
iU  upper  half,  and  in  its  lower  half  with  the  median.     Outside  is  the 
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commencement  of  the  median  nerve,  and  the  coraco-brachialis  and  biceps 
muscles,  which  slightly  overlap  it.  Two  veuie  comites  accompany  it  and 
are  closely  applied  to  the  artery,  being  connected  here  and  there  by  short 
transverse  branches. 

BELATions  OF  TES  Bkachi&l  Artbrt. 

In  front. — Skis,  fasciK,  cutaneous  Tenela  and  nerves,  medlBO  nerve,  bicifntal 

foBcis,  and  median  basilic  vein. 

Outoye.^ Median  nerve,  cor-      /       ^^  |  Ituidf.  —  Internal  cutantious 

sco-brscbialis   and    ticepe,  and  T^i^        )      ulnar  and    median  nen'ea,  and 

kumenis  and  vena  come-'! 
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Variations. — ^This  vessel  is  subject  to  many  peculiarities  in  its  divi- 
sion, course,  distribution,  and  relations,  which  possess  special  surgical 
interest,  not  only  from  the  comparative  frequency  of  its  peculiarities,  but 
because  it  has  not  unfrequently  to  be  tied  or  compressed. 

Course. — Sometimes  the  brachial  artery  and  median  nerve  pass  to- 
wards the  inner  condyle  to  regain  its  usual  position  at  the  bend  of  the 
elbow,  either  through  a  bony  prominence  or  ring,  which  was  mentioned 
in  giving  the  surface  markings,  or  under  a  fibrous  arch,  from  which,  in 
this  case,  the  pronator  teres  arises.  Sometimes  this  anomaly  occurs 
without  the  development  of  any  bony  prominence.  This  abnormal  con- 
dition in  man  resembles  the  normal  position  of  the  artery  in  some  of  the 
carnivora.  A  very  rare  condition  consists  in  the  division  of  the  brachial 
into  two  vessels  near  its  origin,  the  artery  being  single  above  and  below. 
Another  rare  occurrence  is  the  origin  of  the  radial  ulnar  and  interosseous 
together,  from  the  end  of  the  brachial  at  the  ordinary  situation  below  the 
elbow. 

Division. — ^This  may  be  above  or  below  the  usual  point,  the  normal 
condition  prevailing ;  i.e.  in  about  three-fourths  of  the  cases  the  vessel 
bifurcates  in  its  normal  position.  When  the  artery  divides  above  its  usual 
j)oint  (it  may  do  so  at  any  point  from  the  axilla  to  behind  the  elbow),  the 
radial  in  three  cases  out  of  four  is  the  one  prematurely  given  off;  but 
sometimes  it  is  the  ulnar,  or  a  branch  corresponding  to  the  ulnar  fn  its 
diHtribution  below  the  middle  of  the  forearm  is  given  oflF  from  the  trunk, 
which  Hub»(jquently  divides  into  the  usual  radial  and  interosseous  arteries 
of  the  forearm,  the  latter  being  ordinarily  a  branch  of  the  ulnar.  There 
in  no  c^irre«i)ondence  between  the  arteries  of  the  two  arms  of  the  same 
Nulijrect,  with  reference  to  this  irregular  division.  In  sixty-one  bodies  it 
wan  prcHTjiit  on  one  side  only,  in  forty-three  on  both  sides,  in  different  posi- 
tionH'in  thirteen,  and  on  botli  sides  in  the  same  position  in  five.  The 
IKiint  of  division  is  most  fre(]uently  in  the  upper,  less  so  in  the  lower,  and 
less  in  the  middle  third  of  the  arm,  where  it  is  usually  tied.  In  any  of 
these  instances  two  large  vessels  would  be  found  in  the  arm  instead  of 
one.  Two  vessels  instead  of  one  are  present  in  some  part  of  the  arm  in 
about  one  out  of  five  subjects. 

The  position  of  these  two  vessels  post^esses  much  surgical  int^erest. 
Commonly  they  are  close  together  and  occu])y  the  usual  position  of  the, 
bnu'hial,  but  the  radial  artery  when  given  off  in  this  manner  frequently 
arises  from  the  inner  side  of  the  brachial,  and  runs  posteriorly  with  the 
larger  v(?hs(*1  (the  brachial  or  ulnar  interoFscous),  and  crosses  over  it  at  the 
b(*n(l  r)f  th(»  elbow  tmder  the  deep  fascia,  but  very  often  it  pierces  the 
fascia  near  the  elbow  and  runs  subcutaneously. 

If  the  ulnar  be  th(j  bran(4i  given  off  high  up  from  the  brachial,  it  fre- 
quently leaves  the  ordinary  j)r)sition  of  the  brachial  at  the  lower  part  of  the 
arm  near  the  inner  condyh*.  It  is  generally  superficial  to  the  flexors,  but 
under  the  fascia,  and  sometimes  between  the  skin  and  fiiscia,  and  very 
rarely  beneath  the  muscles.  In  some  instances  the  two  vessels  repre- 
senting the  brachial  are  joined  at  the  bend  of  the  elbow  by  a  transverse 
branch,  which  comes  from  the  Inrger  (or  larger  interosseous)  to  the  radial 
or  nulial  recurrent,  and  more  nu*ely  the  two  anomalous  vessels  are  really 
reunited. 

Thf>  va^a  aherrantia  or  aberrant  arteries  are  long  slender  vessels  which 
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come  from  the  brachial  or  axillary  and  joir.  one  of  the  arteries  of  the 
forearm.  A  branch  from  beneath  these  vessels  generally  joins  the  radial. 
The  interosseous  artery  sometimes  arises  from  the  upper  part  of  the 
brachial  or  axillary,  and  usually  passes  down  the  arm  behind  the  main 
trunk,  and  at  the  elbow  passes  deeply  between  the  muscles  to  regain  its 
usual  position  in  the  forearm. 

Peculiarities  in  Muscular  Rdationa. — In  the  upper  third  of  the  ann 
the  brachial  vessels  and  median  nerve  may  be  covered  for  three  inches  by 
a  thick  muscular  layer  from  the  coraco-brachialis.  In  the  lower  half  of 
the  arm  it  may  be  concealed  by  a  thin  broad  extra  head  of  the  biceps 
muscle,  and  a  narrow  muscular  slip  from  the  biceps  may  also  cover  the 
vessel  for  an  inch  and  a  half.  A  musculo-tendinous  slip  coming  from  the 
external  bicipital  ridge  may  cross  the  artery  very  obliquely,  and  lie  in  front 
of  it  for  three  inches,  and  be  then  inserted  into  the  fascia  over  the  pronator 
teres.  A  tendinous  slip  from  the  deep  jiart  of  the  pectoralis  major  tendon 
may  obliquely  cross  the  vessel  and  join  the  inner  intermuscular  septum. 
Not  uncommonly  the  brachialis  anticus  projects  on  the  outer  side  of  and 
may  overlap  the  vessel,  or  it  may  give  off  an  aponeurosis  which  passes 
inwards  over  the  artery  and  binds  the  latter  down  to  itself.  Sometimes 
a  fleshy  fasciculus  from  the  same  vessel  covers  the  artery  to  the  extent  of 
two  or  three  inches.  When  the  pronator  teres  arises  high  up  the  fibrous 
expansion  from  it  j>asses  to  the  brachialis  anticus  on  the  outer  side  of  the 
vessel,  conccjiling  it  for  about  half  an  inch  above  the  condyles,  and  forming 
an  arch  under  which  the  brachial  artery  and  median  nerve  pass. 

Surgical  AnaUmxy. — To  compress  this  vessel  the  pressure  must  be 
directed  from  within  outwards  at  the  upper  i)art  of  its  course,  and  in  the 
lower  half  from  before  backwards.  The  insertion  of  the  coraco-brachialis 
is  the  seat  of  election  for  compression.  In  wounds  of  the  vessel  itself  or 
of  those  of  the  forearm  or  palmar  arches,  or  in  aneurisms  of  the  main  trunk 
or  its  branches,  sind  in  some  rarer  instances,  the  vessel  will  have  to  be  tied. 
If  the  student  have  made  himself  familiar  with  the  relations  of  the  vessels 
as  described  he  will  ordinarily  have  no  diflficulty  after  feeling  its  pulsation 
in  cutting  down  upon  it,  and  if  he  be  aware  of  the  most  common  variations 
as  regards  position,  division  and  relations,  he  will  be  prepared  for  abnormal 
occurrences. 

Collateral  Circulation. — If  the  brachial  be  tied  in  the  upper  third  of 
the  arm,  the  blood  is  brought  into  the  limb  beyond  the  seat  of  ligature 
by  descending  branches  given  off  from  the  trunk  or  its  branches  above  the 
seat  of  ligation,  joining  branches  which  are  given  off  from  the  brachial  or 
its  branches  below  the  point  tied.  These  latter  are  ascending  or  recurrent. 
If  the  ligature  lie  at  the  i)oint  stated,  branches  from  the  circumflex  and 
subscapular  arteries  join  ascending  branches  from  the  superior  profunda, 
but  if  the  brachial  be  tied  below  the  origin  of  both  profundse,  the  circu- 
lation is  continued  by  the  branches  of  these  vessels  joining  the  recmrent 
branches  from  the  radial,  ulnar,  and  interosseous. 

Branches, — ^These  are  given  off  from  the  outer  and  inner  side  of  the 
brachial ;  the  former  are  usually  muscular  and  supply  the  biceps,  coraco- 
brachialis  and  brachialis  anticus.  The  inner  branches  are  the  superior 
and  inferior  profundse,  the  nutrient  and  anastomotica  magna. 

The  Superior  Profonda  is  larger  than  the  others,  and  is  given  off 
from  the  inner  and  back  jiart  of  the  brachial  near  the  lower  border  of  the 

H   2 


164 


HUMAN  MORPHOLOGY. 


Circle  of  WUlia 


Basilar   . 
Occipital 


Anastomoses    between ) 
external  carotids  .    .  ) 
PriucepB  oervicis 


Vertebral 

Common  carotid 

Anastomosis     between  ^ 
superior  and   Inferior 
thyroid 

Deep  cervical .        .    . 

Posterior  scapular  .    . 

Snprascapulfu-  .  , 
8ubclavian .  .  .  , 
Superior  intercostal 

Axilluy .    .    . 
Short  thoracic 

Posterior  circamflex 

Anastomosis    between  ^ 
the  posterior  scapular 
and   dorsalis  scapulm 

Bubflcapular    and     its  \ 
junction     with    louf; 
thoracic  and  sup.  pro- 
funda     

Long  thoracic     .    .    . 

Anastomosis     between 
internal      mammary 
lonf?     thoracic,     and 
aortic  intercostals  and  I 
short  thoracic   .    .    .  j 


Brachial 

Inferior  profunda    .    .    , 

Anastomosis  between  \ 
superior  profunda  and  \ 
interosseous  recurrent ) 

Ditto  between  superior. 

Profunda  and  radial ) 
recurrent ) 


Posterior  interoneous . 
Anterior  interosseous  . 


Posterior  brunch  and) 
anterior  branch  of  r 
anterior  intertMseous .  ) 

Anterior  carpal       .    . 

Posterior  carpal .    . 


Carpal  recurrent .  .  . 
Prlnccps  poUlcis .  .  . 
Deep  palmar  arch  .  . 
Superflcial  palmar  arch 

Bodialis  indicia  .    .    . 


Epigastric  and  its  anastomoais  with 
internal  mammary 


A,  Aorta. 

B,  Innominate, 
c,  D,  and  R,  Anastomosis  between  the  inferior 

profunda,  anastomotica  magna,  and  an- 
terior and  posterior  nlnar  recurrent. 

R,  Radisl. 

u.  Ulnar. 


Dorsal  interosseous 
.Palmar  interosseous 

Digital 
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Altered  from  Smith  and  Walsham. 
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teres  major.  It  [lasses  back  and  out  with  the  musculo-spiral  nerve  in  the 
muaeulo-spiral  groove  of  the  humeriiR  between  the  outer  and  inner  heads 
of  the  tricepa  and  the  bone  to  the  outer  side  of  the  elbow,  and  pierces 
the  external  intermuscular  septum  with  the  musculo-epiral  nerve.  It  will 
be  subsequently  traced  in  the  dissection  of  the  back  of  the  arm  between 
the  brachialis  anticus  and  supinator  longus  to  anastomose  with  the 
recurrent  radial. 

Varieties. — In  describing  the  anomalies  of  the  axillary  trunk  and  its 
branches,  it  was  stated  that  the  superior  profunda  might  give  origin  to  the 


Bvp.  pTotnndk  uterj 


Mu»cnlo-»pl™l  nerro 


posterior  circumflex,  and  that  its  own  origin  might  be  transferred  to  a  branch 
from  the  axillary. 

The  Nutrient  Artery  arises  about  the  middle  of  the  arm,  near  the  in- 
ferior profunda,  and  passing  down  enters  a  large  nutrient  foramen  near  the 
insertion  of  the  coracn-brachialis,  and  passes  to  supply  the  osseous  and 
medullary  substance  of  the  humerus,  its  direction  being  towards  the 
elbow. 

The  Inferior  Profdnda  arises  opposite  the  insertion  of  the  coraco-brachi- 
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alix, accompanieH  the  ninar  nene,  anrl  (lierein^  tKs  internal  intermnscQiar 
tie[)tu[n  descend!*  on  the  inner  head  of  the  triceiw  to  the  sjjace  l>^t»een  the 
olecranon  and  the  inner  condjle,  and  endii  by  aoastomosiDg  with  the  ana»- 
tomotica  magna  and  firiHterior  olnar  recnrrent,  and  by  a  branch  over  the 
front  of  the  inner  condyle  j')ina  the  ant^^rior  ulnar  reeiirrent.  It  soppliea 
the  inner  |iart  of  the  tricefis,  and  may  ari^  in  common  with  the  superior 
profunda. 

Varifiies. — This  vessel  is  occasionally  absent,  and  for  this  reason  some 
anatomists  do  not  recofrnise  it  as  a  regular  branch  of  the  brachial. 

The  Auaitomotiea  Ifagna  is  given  off  about  an  inch  and  a  half  to  two 
inches  above  tlie  elbow,  and  crosses  transversely  inwards  over  the  brachiali^ 
nnticus  to  pierce  the  inner  intermuscular  septnm,  and  parses  back  between 
the  humerus  and  the  tricei)S  to  the  sjiace  between  the  olecranon  and  the 
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inner  condyle.  It  forms  an  arch  above  the  olecranon  fossa  with  the  pne- 
terior  articular  branch  of  the  superior  profunda,  and  gives  off  an  offHeC 
between  the  olecranon  and  inner  condyle,  which  joins  the  inferior  profunda 
and  posterior  ulnar  recurrent  arteries,  and  some  twigs  jiass  in  front  of  the 
inner  condyle  to  inosculate  with  the  anterior  ulnar  recurrent,  while  others 
ascend  to  join  the  inferior  profunda.  It  gives  branches  to  the  triceps  and 
pronator  teres  muscle. 

Varieties. — This  artery  is  sometimes  very  small,  and  in  such  a  case  the 
iaf'-ri'ir  profunda  takes  its  place  behind  the  humerus. 

The  MuncaUtT  branches  are  throe  or  four  large  vessels  which  supply  the 
coraoj-brachialis,  biceps  and  brachialis  anticus. 

The  Braehial  Veins  are  the  venae  comit«3  of  the  brachial  artery,  and  are 
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placed  one  on  each  side  of  it,  receiving  branches  corresponding  with  those 
given  off  from  the  artery,  and  are  connected  by  transverse  branches  of 
communi cation.  Near  the  lower  border  of  the  subscapularis  they  unite 
into  one  veBsei  with  the  basilic  to  form  the  axillary  vein. 


Fm.  9S.— Deep  bebvbs  of  bioht  aem. 

t,  Includlnjt  the  lA»t  pnrt  of  ailUnrj  wtevYt  an  ihown.    The  t«ndoiu  oF  the  pr^nlli 
■nit  the  lung  \itwA  ol  theUcej*  ts  la  it4  grcovv.  Tbeddtoid,tTloepfi,  uid  abort  beiul 


Verru  of  the  Front  of  the  Arm. — These  come  from  the  terminal  cords 
of  the  brachial  plexus.  The  median  and  ulnar  pass  into  the  forearm 
usually  without  giving  any  branches. 
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The  Median  Verve  was  named  from  its  course.  It  runs  along  the 
middle  of  the  arm  and  forearm  to  the  hand,  and  lies  between  the  ulnar  on 
the  inner,  and  the  musculo-spiral  and  radial  on  the  outer  side.  It  arises 
by  two  roots,  from  the  outer  and  inner  cords  of  the  plexus — these  enclose 
the  third  part  of  the  axillary  artery,  join  in  front  or  on  the  outer  side  of 
the  vessel — and,  passing  down  the  arm,  is  at  first  on  the  outer  and  then  usu- 
ally in  front  of  the  brachial  artery  in  the  middle  of  the  arm ;  but  sometimes 
it  lies  behind  it,  and  at  the  bend  of  the  elbow  is  on  its  inner  side,  where 
it  is  placed  beneath  the  bicipital  fascia,  resting  on  the  brachial  anticus. 
It  gives  no  branches  in  the  arm,  and  its  relations  are  similar  to  those  of  the 
artery. 

Varietiea, — There  may  be  a  doubling  of  one  or  both  heads,  and  the  outer 
head  may  pass  behind  instead  of  in  front  of  the  brachial  artery.  It  may 
frequently  pass  behind  the  brachial,  and  may  enter  the  forearm  by  passing 
over  the  pronator  teres  instead  of  between  its  heads.  Sometimes  there  is 
a  fasciculus  in  the  arm,  connecting  it  with  the  musculo-cutaneous.  In 
very  rare  instances  it  may  accompany  the  brachial  artery  beneath  the 
supra-condylar  process,  as  mentioned  in  describing  the  anomalies  of  this 
vessel. 

The  Xnnar  Verve  runs  along  the  inner  side  of  the  limb  to  the  muscles 
and  skin  of  the  forearm  and  hand.  It  is  smaller  than  the  median,  being 
placed  behind  it,  and  arises  from  the  inner  cord  of  the  brachial  plexus  in 
common  with  the  internal  cutaneous  and  inner  head  of  the  median.  At 
first  it  is  close  to  the  inner  side  of  the  axillary  and  brachial  arteries,  and  at 
the  middle  of  the  arm  crosses  obliquely  over  the  inner  head  of  the  triceps, 
through  the  inner  intermuscular  septum  and  fibres  of  the  triceps,  to  the 
groove  between  the  olecranon  and  internal  condyle,  accompanied  by  the 
inferior  profunda  artery.  It  enters  the  forearm  between  the  two  heads  of 
the  flexor  carpi  ulnaris.  There  are  »q  branches  of  this  nerve  in  the  arm, 
but  between  the  olecranon  and  inner  condyle  it  gives  some  small  articular 
filaments  to  the  elbow. 

Varieties, — Sometimes  the  ulnar  gives  muscular  twigs  to  the  inner  head 
of  the  triceps  in  the  upper  part  of  the  arm,  and  if  the  epitrochleo-'ancaneus 
muscle  be  present,  it  receives  a  branch  from  the  ulna.  In  three  instances 
Gruber  has  observed  the  nerve  passing  in  front  instead  of  behind  the  inner 
condyle. 

The  Internal  Cutaneous  comes  from  the  inner  cord  of  the  plexus,  and 
is  superficial  to  the  brachial  artery  as  far  as  the  middle  of  the  arm,  where  it 
divides  into  two  branches  that  pierce  the  deep  fascia,  and  near  the  axilla  it 
gives  an  offset  to  the  skin  and  the  inner  side  of  the  arm.  It  is  continued 
on  to  the  inner  side  of  the  forearm* 

The  Lesser  Internal  Gutaneous,  or  nerve  of  Wrisherg^  arises  from  the 
inner  cord,  generally  with  the  preceding.  It  is  at  first  behind  the  axillary 
vein,  and  then  passes  beneath  (but  sometimes  through  the  vein)  and  joins 
the  intercosto-humeral.  Afterwards  it  runs  along  the  inner  side  of  the  arm 
as  far  as  its  middle,  where  it  pierces  the  deep  fascia,  and  supplies  the  skin 
of  the  arm  as  far  as  the  inner  side  of  the  elbow. 

The  XuBColo-  or  External  Cataneous  (or  perforans  Casserii)  supplies 
the  muscles  and  skin  of  the  front  of  the  arm,  and  ends  in  the  forearm.  It 
comes  from  the  outer  cord  of  the  brachial  plexus  near  the  lower  border 
of  the  pectoralis  minor,  then  pierces  the  coraco-brachialis,  which  it  supplies. 
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and  pagses  obliquely  out  between  the  biceps  and  brachialis  anticua  to 
just  above  the  elbow,  where  it  pierces  the  deep  fascia,  and  divides  into 
anterior  and  posterior  cutaneous  branches  to  the  forearm.  It  supplies  the 
biceps,  coraco-braehialis,  and  jiart  of  the  brachialis  anticus  muscles,  and 
sends  filaments  to  the  humerus  and  elbow  joint. 


Flo.  94.— Dkbp  nsrves  of  BioHT  ARM.    aktbsiob  view. 

The  brubUl  Mtd  iwlW  »rtartaj  an  vilij  Hen. 

Farirties.— The  chief  part  of  thia  nerve,  instead  of  piercing  the 
muicle,  may  remain  adherent  to  the  outer  root  or  trunk  of  the  median, 
and  then  the  muscle  gets  a  separate  branch  from  the  brachial  plexuw. 
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Not  infrequently  it  joins  tlie  median  or  may  be  a  branch  of  it.  Sometimes 
it  does  not  pierce  the  coraco-hrachialls. 

Dissection.—  Cut  through  the  biceps  t«ndon  near  the  elbow,  and  reflect 
the  muBcIe  upwards.  Clean  the  surface  of  the  braehialis  auticus,  and  define 
its  lateral  attachments. 

The  Brachialii  Antioiu  is  a  broad  muscle  compressed  from  before  back, 
and  is  narrower  at  its  extremities  than  in  the  middle.  It  arises  from  the 
anterior  and  lower  half  of  the  outer  and  inner  surfaces  of  the  humeral 
shaft,  and  embraces  by  two  processesthe  insertion  of  the  deltoid.  Its  origin 
extends  to  within  an  inch  of  the  lower  articular  surface  of  the  humerus, 


Fio.  9Q.— Muscles  of  front  of  arm  and  scapula, 

and  it  also  arises  from  both  intermuscular  septa,  but  more  extensively 
from  the  inner.  Its  fibres  converge  to  a  thick  tendon,  which  is  inserted 
into  a  rough  impression  on  the  anterior  surface  of  the  coronoid  process 
of  the  ulna,  in  an  interval  between  two  fleshy  origins  of  the  flexor  profun- 
dus digitarum. 

RelatioTis. — In  front  with  the  biceps,  the  brachial  vessels,  musculo- 
cutaneous, and  median  nerves,  and  above  the deepfascia  with  the  cephalic 
aitd  basilic  veins,  and  the  veins  and  nerves  in  front  of  the  bend  of  the 
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elbow  ;  behind^  with  the  humerus  and  anterior  ligament  of  the  elbow.  Its 
inner  border  is  in  relation  with  the  triceps,  ulnar  nerve,  and  pronator 
teres,  from  which  it  is  separated  by  the  intermuscular  septum.  Its  outer 
border  is  separated  below  from  the  external  intermuscular  septum  by  the 
supinator  longus  and  extensor  carpi  radius  longior,  and  is  in  relation  with 
the  musculo-spiral  nerve  and  radial  recurrent  artery. 

Actions. — It  is  a  flexor  of  the  forearm,  as  it  draws  the  ulna  towards  the 
humerus.  If  the  forearm  be  fixed,  it  will  flex  the  arm  upon  the  forearm. 
It  protects  the  front  of  the  elbow  joint. 

Nerves. — The  musculo-cutaneous,  and  often  a  twig  from  the  musculo- 
spiral. 

Varieties, — It  is  subject  to  many  changes^  the  most  common  being  its 
breaking  up  into  two  or  more  parts,  or  it  may  blend  with  the  supinator 
longus,  biceps,  or  pronator  teres.  It  may  be  inserted  into  the  upper  part 
of  the  radivSy  or  partly  into  the  bicipital  or  seTnilunar  fascia* 
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Directions. — Place  the  limb  on  the  table  on  its  anterior  aspect,  and 
semiflex  the  elbow  by  placing  a  block  beneath  it.     Render  the  muscular 


Fio.  96.— Diagram  of  iNcisioKt  fob  DisflScriKa  tiyb  posterior  parts  of 

TUK  BODY. 

fibres  tense  by  placing  the  scapula  at  a  right  angle  to  the  humerus,  and 
fastening  it  there  with  hooks. 

Dissection. — The  skin  has  abeady  been  nearly  completely  reflected 
from  this  part.     The  student  must  entirely  separate  it  and  make  a  vertical 
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S.  w*"""'  donel    , 


Fig.  »7.— Deep  fabcia  of  back  op  left  UPPEit  limb. 

TliS9lilnhlD(toiiClHsniilaor  (heangen.    ThodlgltilntsTiMinim  ihoun  thnmgli  the  thin  dDiu]  In 
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incisioD  through  the  deep  fascia  to  a  little  below  the  elbow,  and  must  then 
reflect  it,  also  a  little  loose  connective  tissue  beneath  it,  and  find  the  nerves, 
as  in  the  annexed  figure  of  the  cutaneous  nerves. 

Gv^iMOUB  Nerves. — These  are  the  posterior  branch  of  musculo-spiral 
at  the  upper  and  inner  side  near  the  axillary  fold,  juat.  below  which  is  the 
intercoato-humeral,  and  lower  down  is  the  nerve  of  Wrisberg.  Close  below 
this  is  the  internal  cutaneous  branch  of  the  musculo-spiral,  and  a  little 
lower  down  is  the  upper  cutaneous  branch  of  the  internal  cutaneous.  Just 
below  the  elbow  on  the  inner  side  is  the  lower  posterior  branch  of  the 
internal  cutaueous.   Thus  there  are  five  nerves  on  the  iuner  aide.   Follow- 


Fig.  98.— ClTTANKODB  HBBVBS  OF  BACK  OF  LEFT  BHOULDE!B,  ABU  AND  ELBOW. 


ing  the  lower  border  of  the  deltoid  are  two  branches  of  the  circumflex,  of 
which  the  outer  sends  a  branch  down  the  outer  aide  of  the  arm.  The 
external  cutaneous  of  the  musculo-spiral  is  on  the  outer  side  just  above 
the  elbow,  and  below  this  is  the  infernal  cutaneous  branch  of  the  same 
nerve.     Anastomotic  twiga  connect  the  various  nerves. 

There  is  but  one  muscle,  the  triceps,  on  the  back  of  the  arm,  be- 
tween the  inner  and  outer  heads  of  which  the  musculo-spiral  nerve  and 
BUperior  profunda  veeaels,  passing  down  and  out,  must  be  traced. 
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The  Tricepa  muscle  extends  the  whole  length  of  the  jwEterior  surface 
of  the  humerus,  and  ig  a  lai^e  muscle  divided  into  three  parts  of  origin  or 
heads,  hence  its  name.     These  three  heads  are :  1,  the  middle,  scapular, 


^ 


FlO.    SO.— SUPBEyiCIAL   UCBCLES   OF   THB    BACK   OP   RtOHT   U 

bua  lA  tlw  DKUcvtali  of  the  liidci  and  townd  nugen  ire  the  [luertiaiii  ol  tli 


long  head ;  2,  the  external  or  long  humeral ;  and  3,  the  internal  or  short 
humeral.     These  are  attached  to  the  humerus,  and  also  to  the  scapula. 
The  middle  head  is  the  longest,  and  arises  by  a  flattened  tendon  about 
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an  inch  wide  from  a  roughish  triangular  surface  just  below  the  glenoid 
cavity  of  the  scapula,  being  blended  with  the  capsular  and  glenoid  liga- 
ments. Its  muscular  fibres  pass  vertically  down  to  between  the  outer  and 
inner  heads,  and  join  the  common  tendon  of  insertion  with  them. 

The  iuTier  head  is  wide  and  muscular,  and  arises  from  the  posterior 
aspect  of  the  humeral  shaft  below  the  musculo-spiral  groove.  Its  origin 
is  narrow  and  pointed,  and  is  attached  just  below  the  insertion  of  the 
teres  major,  and  extends,  reaching  laterally  to  the  inner  intermuscular 
septum,  to  within  an  inch  of  the  lower  articular  surface  of  the  humerus. 
It  is  also  attached  to  the  internal  border  of  the  humerus.  The  fibres  of 
this  head  pass,  some  to  the  common  tendon  of  insertion,  and  others  down 
to  the  olecranon. 

The  external  head  is  narrow,  and  arises  from  the  posterior  surface  of 
the  humerus  above  the  musculo-spiral  groove,  and  between  the  latter  and 
the  insertion  of  the  teres  minor.  It  is  also  attached  to  the  outer  border 
of  the  humerus,  and  to  the  external  intermuscular  septum.  The  fibres 
converge  towards  its  tendon  of  insertion. 

The  common  tendon  of  insertion  of  the  triceps  begins  about  the 
middle  of  the  posterior  part  of  the  muscle,  and  consists  of  two  tendinous 
laminse,  one  being  subcutaneous  and  covering  the  posterior  aspect  of  the 
muscle  for  its  lower  half,  the  other  being  more  deeply  placed  in  the  sub- 
stance of  the  mustle,  and,  after  receiving  its  muscular  fibres,  both  tendons 
join  above  the  elbow  to  be  inserted  into  the  back  and  tip  of  the  olecranon 
process,  giving  an  expansion  to  the  deep  fascia  of  the  forearm.  A  small 
bursa,  sometimes  Tnultilocular^  is  commonly  situated  between  the  bone 
and  the  tendon,  and  there  is  a  subcutaneous  one  between  the  skin  and 
bone. 

Relations. — Posteriorly^  above  is  the  deltoid,  and  it  is  subcutaneous 
in  its  remaining  part;  anteHoiiy^  with  the  humerus  sui>erior  profunda 
vessels,  musculo-spiral  nerve  and  i)08terior  ligament  of  the  elbow.  Its  long 
head  is  in  relation  in  front  with  the  subscapularis,  teres  major,  and  latissi- 
mus  dorsi,  and  behind  with  the  deltoid  and  teres  minor.  The  dissector 
will  recollect  that,  the  long  head  passes  between  the  teres  major  and  minor, 
dividing  the  triangular  interval  between  these  two  muscles  and  the 
humerus  into  two  smaller  spaces,  one  of  which  is  near  the  humerus,  and 
is  quadrangular,  and  the  other  is  near  the  scapula,  and  is  triangular.  The 
quadrangular  sjmce  is  bound  above  by  the  lower  border  of  the  teres 
minor,  beloiv  by  the  upper  borders  of  the  latissimus  dorsi  and  teres  major, 
outside  by  the  hmnerus,  and  inside  by  the  outer  border  of  the  scapular 
head  of  the  triceps.  It  transmits  the  posterior  circumflex  vessels  and 
circumflex  nerve  and  its  branch  to  the  teres  minor.  The  triangular  s][)ace 
transmits  the  dorsalis  scapulae  vessels,  and  is  bounded  above  by  the  lower 
border  of  the  teres  minor,  below  by  the  upper  border  of  the  teres  major, 
outside  by  the  inner  border  of  the  long  head  of  the  triceps.  The  lower 
j)ortion  of  the  outefi'  head  of  the  triceps  is  usually  continuous  with  the 
anconeus  muscle. 

Actions. — The  triceps  is  the  main  extensor  of  the  forearm,  and  directly 
antagonises  the  biceps  and  brachialis  anticus,  which  are  its  flexors.  If  the 
arm  be  extended,  the  long  head  may  aid  the  latissimus  dorsi  and  t^res 
major  to  draw  the  humerus  backwards.  The  long  head  can  depress  the 
raised  humerus,  adduct  it,  and  tend  to  prevent  dislocation  downwards; 
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Kerve. — The  musculo-spiral  supplies  the  tricei>a. 

Varieties. — A  fourth  head  from  the  inner  surface  of  the  humerus, 


111,  AND  IMTKKKAL  \ 
■I  InUrotMi  an  iDdfcatod. 


arising  near  to  or  above  the  inner  head,  tnay  be  present,  or  a  communi- 
cating slip  between  the  triceps  and  latissimuB  dorii,  correei>ondilig  with 
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the  acceseori/  triceps  or  dorsi  epitrochlearis.  Thia  muscle  exists  in  several 
of  the  lower  mammalia,  and  is  common  among  the  quadrumana.  A 
small  muscle,  usually  a  part  of  the  hiceps,  arising  from  behind  the  inner 
condyle,  and  being  inserted  into  the  inner  side  of  the  olecranon,  has  been 
observed  by  W,  Gruber  and  Wood,  and  has  been  named  the  epitrochleo- 
anc&neus. 

DiHXfction.^-The  middle  head  of  the  triceps  should  be  divided  Jibout 
its  middle,  and  the  fatty  tissue  removed  from  the  superior  profunda 
vessels  and  the  rausculo-spiral  nerve  ;  and  these  should  be  traced  between 
the  outer  and  inner  heads  of  the  muscle,  and  through  the  external  inter- 
muscular septum  to  their  situation  between  the  su()inator  longus  and 
brachialis  anticus.     The  outer  and  inn^  intermuscular  septa  should  be 


FiQ.  ioi.-Branches  of  the  right  axillary  and  brachial  abtbriek 

D(tntcnu1        13.  AnlcHor  drcunieci. 


defined,  and  piercing  the  inner,  the  ulnarnerve  and  inferior  profunda  artery 
must  be  made  out.  Then  the  triceps  should  be  separated  along  the  line 
of  junction  of  the  outer  and  middle  heads,  so  as  to  trace  out  the  branches 
of  the  8Ui»erior  profunda  artery  and  musculo- spiral  nerve  which  destend 
to  the  anconeus  muscle  and  olecranon. 

The  intermuscular  septa  have  been  described  with  the  deep  fnscia  of 
the  arm.  They  sejianite  the  muscles  on  the  front  from  those  on  the  back 
of  the  arm,  and  their  attachments  to  the  external  and  internal  condyloid 
humoral  ridges  should  be  made  out. 

The  Superior  Profanda  branch  of  the  brachial  artery  supplies  the  triceps. 
and  accompanying  the  museulo-spiral  nerve  winds  in  the  musculo-spiral 
groove  to  the  back  and  outer  side  of  the  humerus  between  the  inner  and 
outer  heads  of  the  triceps.  It  gives  branches  to  the  deltoid,  eoraco- 
brachialis,   and  triceps  muscles,   and  while  in  the  groove  between   the 
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tricepa  and  the  humerus  gives  o£f  the  posterior  articular  branch,  which 
descends  vertically  between  the  muscle  and  the  bone  to  the  back  part  of 
the  elbow  joint,  where  it  joins  the  posterior  interosseous  recurrent  branch, 
and  on  the  inner  side  of  the  arm  anastomoses  with  the  posterior  ulnar 
recurrent  and  aoaetomotica  magna  or  inferior  profunda.  Very  often  a 
small  offset  accompanies  the  museulo-apiral  nerve,  and  joins  the  recurrent 
radial  artery,  and  another  ends  in  the  anconeus  below  the  outer  condyle. 
Two  or  three  cutaneous  twigs  from  the  outer  aide  of  the  vessel  accompany 
the  cutaneous  nerves. 


Tin.  103.— DiwiBCTios  c 


The  HoMmlft^piral  Herre  is  the  largest  of  the  branches  from  the  brachial 
)»Icxus,  and  supplies  the  triceps  and  the  skin  of  the  back  part  of  the  arm 
and  forearm,  and  by  tis  radial  br.inch  the  back  of  the  hand  also.  It  comes, 
as  before  said,  from  the  ponterior  cord,  of  which  it  is  the  only  continuation 
prolonged  into  the  arm,  by  a  trunk  common  to  it  and  the  circumflex,  and 
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is  at  first  placed  behind  the  last  part  of  the  axillary  and  the  upper  part  of 
the  brachial  arteries,  being  in  front  of  the  tendons  of  the  latissimus  dorei 
and  teres  major.  It  winds  from  the  inner  to  the  outer  side  of  the  humeruti 
with  the  superior  profunda  artery  beneath  the  fibres  of  the  triceps,  and 
between  its  outer  and  inner  heads  and  at  the  outer  side  of  the  arm  and  at 
its  lower  third  it  descends  between  the  Bupinator  longus  and  brachialis 
antieus  to  the  front  of  the  outer  condyle,  where  it  divides  into  a  large 
branch,  the  -posterior  interoeseouSf  which  is  mainly  muscular,  and  a  small 
branch,  the  radial,  which  is  entirely  cutaneous  in  its  distribution. 

The  branches  of  this  nerve  are  three  muscular,  three  cutaneous,  and  the 
two  terminal,  viz.,  the  radial  and  ])OHtenor  interosseous. 
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The  Muscular  branches  are  estemal,  posterior,  and  internal,  and  leave 
the  nerve  at  the  inner,  outer,  and  back  part  of  the  arm.  The  inner  is  a 
slender  offset,  arising  usually  in  common  with  the  inner  cutaneous  branch 
of  the  nerve,  and  is  close  to  the  ulnar,  and  supplies  the  inner  and  middle 
heads  of  the  triceps,  entering  them  at  the  lower  third  of  the  arm.  The 
posterior  branch  is  large,  and  is  given  off  in  the  groove  between  the 
triceps  and  humerus.  It  supplies  the  outer  head  of  the  triceps,  and  can 
be  traced  onwards  to  the  anconeus,  accompanying  the  posterior  articular 
branch  from  the  superior  profunda.  The  external  branch  supplies,  usually, 
the  outer  part  of  the  brachialis  antieus,  and  also  the  supinator  longus  and 
extensor  cari>i  radialis  longior. 
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The  Cutaneous  branches  of  this  nerve  are  the  two  external  and  one 
internal.  The  two  external  cutaneous  branches  pierce  the  outer  head  of 
the  triceps  at  its  humeral  attachment.  They  are  «u/)er /or  and  inferior: 
the  former  runs  down  by  the  side  of  the  cephalic  vein  to  the  front  of  the 
elbow,  and  supplies  the  skin  of  the  lower  half  of  the  arm  on  its  anterior 
aspect ;  the  latter  pierces  the  deep  fascia  below  the  deltoid  insertion,  and 
runs  along  the  external  surface  of  the  arm  and  elbow  to  the  back  of  the 
radial  side  of  the  forearm,  where  it  will  be  subsequently  seen. 

The  Internal  Cutaneous  branch  is  small,  and  arises  with  the  internal 
muscular  branch  in  the  axilla.  It  passes  across  the  jwsterior  wall  of  the 
axilla  to  the  inner  side  of  the  arm,  where  it  becomes  subcutaneous,  and 
supplies  the  skin  on  the  posterior  aspect  of  the  arm  nearly  to  the 
olecranon. 

The  Radial  and  Posterior  Interosseous  nerves  are  distributed  to  the 
forearm,  and  will  be  dissected  with  it. 

The  Sub-Anconeus  is  a  small  muscle  beneath  the  triceps,  near  the 
elbow,  and  is  distinct  from  it,  and  will  be  seen  on  removing  the  triceps 
from  the  lower  \ya,Tt  of  the  humerus.  It  consists  of  an  outer  and  inner 
slender  fasciculus,  which  arise  from  the  humerus  just  above  the  olecranon 
fossa,  and  are  inserted  into  the  upper  part  of  the  posterior  ligament  of 
the  elbow  joint.  It  corresponds  to  the  sub-crurceus  in  the  lower  part  of 
the  front  of  the  thigh. 

Nerve. — Musculo-si)iral. 

Action, — It  raises  the  posterior  ligament,  and  with  it  the  synovial 
membrane,  when  the  joint  is  extended. 

Dissection. — ^The  shoulder  joint  should  now  be  examined,  and  to  do 
this  the  tendons  of  the  muscles  passing  across  it  from  the  scapula  to  the 
humerus  must  be  separated  from  the  capsule  with  care,  as  some  of  them 
are  intimately  blended  with  it.  Before  opening  the  capsule  the  dissector 
should  move  the  humerus  in  various  directions,  t-o  ascertain  what  parts  are 
rendered  tense  or  lax  in  the  many  motions  of  the  joint.  He  may  also 
distend  the  capsule  with  air  or  water,  or  warm  tiillow,  so  as  to  observe  any 
processes  of  the  synovial  membrane. 

Movements. — This  articulation  is  susceptible  of  gi'ciit  motion  in  every 
direction,  but  superiorly  and  posteriorly  motion  is  rather  limited  by  the 
margin  of  the  acromion.  Abduction,  adduction,  forward  and  backward 
motion,  circumduction  and  rotation,  are  permitted.  In  the  to-and-fro  or 
antero-posterior  and  swinging  movement,  the  head  of  the  humerus  rests 
on  the  deepest  part  of  the  glenoid  fossa,  and  turns  forwards  and  backwards 
on  a  line  through  the  axes  of  the  head  and  neck,  and  will  not  be  displaced 
by  the  speed  or  degree  of  the  movement.  The  anterior  movement  is 
termed  jlexion  and  is  less  limited  than  the  posterior,  which  is  extension. 
In  extreme  flexion  the  scapula  follows  the  movement  of  the  humerus,  and 
rotates  on  its  axis  so  as  to  keep  the  centre  of  the  glenoid  fossa  applied  to 
the  humeral  head.  In  this  extreme  movement  the  scapula  does  not  follow 
the  humerus,  so  that  dislocation  downwards  is  likely  to  occur.  In  flexion 
the  posterior  and  inferior  parts  of  the  cai)8ule  are  rendered  tense,  and  also 
the  [wsterior  muscles ;  and  the  reverse  occurs  in  extension,  the  muscles 
having  more  power  than  the  loose  capsule  in  controlling  these  motions. 

Abduction  and  Adduction. — ^The  former  consists  in  raising  the 
humerus  laterally  from  the  thorax,  and  the  latter  in  drawing  it  towards 
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the  trunk.  In  both  cases  the  head  of  the  humerus  rolls  down  in  the 
glenoid  caWty,  in  the  first  motion,  and  up  in  the  latter.  The  scapula 
moves  but  slightly  in  theae  movements. 

In  Abduction  the  lower  part  of  the  capsule  is  rendered  tense,  and  the 
head  of  the  humerus  descends  to  the  lower  larger  part  of  the  glenoid  fosea, 
and  projects  beyond  it  against  the  capsule.  Extreme  abduction  being  limited 
by  the  contact  of  the  great  tuberosity  with  the  outer  margin  of  the 
acromion,  dislocation  downwards  (into  the  axilla)  is  liable  to  occur  if 
this  movement  be  forced  to  an  extreme. 

In  Adduction,  which  is  limited  by  the  contact  of  the  humema  with 
the  trunk,  the  lower  part  of  the  capsule  is  rendered  again  lax,  and  the 
head  of  the  bone  rises  on  the  glenoid  fossa.  Extreme  adduction,  in  front 
or  behind  the  chest,  is  checked  by  the  upper,  front  and  back  portions  of 
the  capsule  and  by  its  accessory  ligaments,  which  are  rendered  tense.  Tiie 
muscles  attached  to  the  tuberosities  also  check  these  motions. 
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SCAPULA. 

In  Circumduction,  which  may  be  said  to  be  a  combination  of  flexion, 
extension,  abduction,  and  adduction,  the  humerus  describes  a  cone  whose 
base  is  at  the  fingers,  and  apex  at  the  glenoid  cavity.  It  is  of  course 
freest  with  the  arm  slightly  sei)arated  from  the  side. 

Rotation. — This  is  of  two  kinds,  internal  and  external,  and  the  motions 
of  the  head  and  shaft  of  the  humerus  vary. 

In  Internal  Rotation  the  humeral  head  passes  from  before  back, 
across  the  glenoid  cavity,  and  projects  behind,  rendering  the  back  of  the 
capsTile  tense ;  the  shaft  at  the  same  time  moves  forwards  around  a  line 
which  passes  on  its  inner  side  from  the  cartilaginous  portion  of  the  head 
to  the  inner  condyle,  the  great  tuberosity  being  turned  forwards. 

In  External  Rutntlon  the  motions  are  reversed.  The  head  rolls 
forwards,  projecting   in  front,  and  rendering  the   anterior   i«»rt  of  the 
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capsule  and  its  accessory  ligaments  tense ;  the  shaft  is  moved  Kick  around 
the  line  before  mentioned,  and  the  great  tuberosity  is  revolved  backwards. 

The  muscles  are  the  main  agents  in  limiting  all  these  motions,  but 
the  upper  thicker  part  of  the  capsule,  with  the  anterior  and  posterior  parts 
juat  mentioned,  assiat  in  checking  the  movementa. 

The  Shonlder  Joint. — This  is  an  arthrodial  or  ball-and-socket  joint, 
and  the  large  rounded  head  of  tlie  humerus,  with  the  shallow  glenoid  fossa 
of  the  scapula,  enters  into  its  foramen.  The  bones  are  kept  in  jwsition  by 
the  tensity  of  the  surrounding  muscles  and  by  atmospheric  pressure,  and 
not  by  the  tension  of  its  ligaments,  which  are  loose,  and  which,  if  tense, 
would  restrict  the  movementa  of  the  joints.  Its  ligaments  are  capstiiar, 
coraco-kumeral,  gleno-humeral,  and  glenoid,  the  two  former  being  extra- 
and  the  two  latter  being  intror-arti-cular. 

The  Capsular  Liyament  loosely  surrounds  the  articular  ends  of  the 
bones.     It  is  strengthened  by  processes  from  the  neighbouring  tendons 
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and  is  thicker  above  than  below.  Above  it  is  attached  to  the  circum- 
ference of  the  glenoid  cavity  rather  beyond  the  glenoid  ligament,  being 
partly  blended  with  it,  and  below  it  is  fixed  to  the  anatomical  neck-of  the 
humerus,  being  nearer  to  the  articular  cartilage  above  than  in  the  rest  of 
its  attachment,  and  is  strongest  at  its  upper  aspect.  It  is  sufficiently 
loose  to  allow  of  the  separation  of  the  humerus  from  the  scapula  for  about 
an  inch  if  the  muscles  be  cut.  It  is  pierced  opposite  the  bicipital  groove 
by  the  long  head  of  the  biceps,  and  below  it  is  connected  with  the  long 
bead  of  the  triceps.  It  usually  has  three  openings,  one  on  the  inner  side 
below  the  coracoid  process  for  the  bursa  or  synovial  ])roce3s  imder  the  sub- 
Bcapularis  tendon ;  another,  which  is  inconstant,  at  the  outer  and  bac-k 


DISSECTION  OF  THE   UPPER  LIMB.  183 

part  which  communicates  with  the  s^Tiovial  process  or  bursa  under  the 
iDfra-B])iiiatu:4,  and  a  third,  whi<:h  has  heen  before  mentioned,  for  the  long 
head  of  the  biceps. 

The  CoTaco-Humtrtd  or  Accessory  Ligament  of  the  capsule  is  a  thick 
band  of  fibres  extending  obliquely  over  the  upper  and  anterior  part  of 
the  capsule.  It  arises  from  the  root  of  the  coracoid  process,  and  pasaea 
obliquely  down  and  out  to  the  margins  of  the  bicipital  grooves  and  to  the 
tuberosities,  blending  with  the  tendon  of  the  supra-spinatus,  and  partly 
with  that  of  the  subscapularis.  A  few  fibresof  this  accessory  process  project 
into  the  joint,  and  are  inserted  to  the  inner  and  upper  part  of  the  bicipital 
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groove.  These  have  been  called  the  gleno-humeral  ligament,  and  are  said 
to  correspond  with  the  ligamentum  teres  of  the  hip-joint. 

Relatione. — In  front  and  internally,  is  the  subscapularis ;  behind,  are 
the  infra-spinatus  and  teres  minor;  above,  the  supra-spinatus;  aadbeUw, 
the  long  head  of  the  triceps.  The  long  head  of  the  biceps  is  first  antero- 
extemal  to  the  joint,  and  then  within  its  capsule.  The  bony  arch  above  is 
formed  by  the  acromion  and  outer  end  of  the  clavicle,  and  the  coraco- 
acromial  ligament  ia  above  it.  The  deltoid  caps  all  these  structures,  being 
separated  from  them  by  a  large  multilocular  bursa. 

Dissection. — Divide  the  capsule  near  its  scapular  attachment,  being 
careful  to  stop  within  a  quarter  of  an  inch  in  front  and  behind  tlie  long 
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tendon  of  the  biceps.  Reflect  tlie  capsule  up  and  down,  note  ita  bony 
attachments,  and  the  bifurcated  insertions  and  relations  of  the  long  tendons 
of  the  biceps  to  the  synovial  membrane.  This  tendon  is  rounded  and  acts 
as  a  ligament,  restraining  motion  upwards  and  ontwards.  Divide  this  liga- 
ment and  separate  the  articular  surfaces ;  the  glenoid  ligament  will  then 
be  exposed. 

The  Glenoid  Ligament  is  a  fibro-cartilaginous  band  about  two  lines 
thick.  It  is  attached  round  the  margin  of  the  glenoid  cavity  of  the 
scapula,  serving  to  deepen  it  for  the  reception  of  the  head  of  the  humerus. 
It  is  connected  above  with  the  tendon  of  the  biceps,  which  bifurcates  into 
two  fiisciculi  at  the  upper  part  of  the  glenoid  fossa  within  the  capsule,  and 
encircles  the  margin  of  the  cavity  and  renuites  at  its  lower  ^lart..  The 
biceps  tendon  assists  the  glenoid  ligament  in  deepening  the  fossa  and  in 
protecting  the  edges  of  the  bone.     The  fibres  of  the  glenoid  ligament 
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interlace,  and  it  is  triangular  on  section,  the  apex  surrounding  the  head  of 
the  humerus  and  the  base  being  attached  to  the  bony  margin  of  the  glenoid 
cavity. 

The  Synovial  Membrane  lines  the  margin  of  the  glenoid  cavity,  and  is 
reflected  over  the  inner  surface  of  the  aipsule,  covers  the  sides  and  lower 
jiart  of  the  humeral  neck,  passing  for  a  short  distance  over  the  cartilage 
covering  the  head  of  the  bone,  surrounds  the  long  tendon  of  the  bicejts  by 
a  tubular  sheath  from  the  synovial  cavity  of  the  joint,  and  communicates 
with  the  biu^a  beneath  the  subscapularis  tendon  by  an  opening  at  the 
inner  side  of  the  ca))sule,  and  occasionally  at  its  outer  and  back  ptu-t  with 
another  bursa  beneath  the  tendon  of  the  infra-spinatus.  The  synovial 
sheath  investing  the  long  head  of  the  biceps  is  continued  down  beyond 
the  capsule  into  the  bicipital  groove,  and  is  thence  reflected  up  on  it  to  its 
origin,  where  it  is  again  continuous  with  the  general  synovial  membrane 
of  the  capsule.  The  process  of  synovial  membrane  under  the  subscapiilaris 
may  communicate  with  the  subscipulnris  bursjt,  when  present,  or  may  take 
ita  place,  forming  a  large  pouch  on  the  venter  of  the  scapula. 
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Asui-ocromtaiiiitrsadescribed  as  lying  beneath  the  deltoid,  sejiaraiiDg 
it  from  the  capsule,  and  parsing  between  the  contiguous  eurfoces  of  the 
coracoid  and  acromial  processes  and  coraco-aeromial  ligament,  permits 
free  motion  of  the  shoulder  without  friction  againet  the  parts  just  men- 
tioned. 

The  vlrferies  supplying  this  joint  come  from  the  supra-scapular,  acromio- 
thoracic,  and  anterior  and  [xisterior  circumflex. 

The  Nerves  come  from  the  circumflex  and  supra-scapular. 
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Articular  Surfaces, —  The  joint  surfaces  of  the  humerus  and  glenoid 
cavity  are  covered  by  cartilage.  That  on  the  humeral  head  is  thicker  at 
the  centre  than  at  the  circumfcrRnce,  and  the  op]>osite  condition  prevails 
in  the  glenoid  cavity.  The  humeral  head  is  two  or  three  times  larger 
than  the  glenoid  cavity,  and  forms  nearly  half  a  sphere,  and  ia  joined  to  its 
shaft  at  a  slight  angle,  which  allows  of  considerable  eircumductory  and 
rotatory  motion. 

The  Glenoid  Fossa  of  the  scapula  is  oval  with  it»  large  t'od  downwards. 
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is  very  shallow,  and  is  neither  large  nor  deep  enough  to  embrace  the 
humeral  head. 

Sni^cal  Applications. — The  upper  end  of  the  humeruB  may  be  dis- 
located forwards,  downwards,  or  iKickwards.  A  partial  upward  dislocation 
has  been  spoken  of.  A  complete  upper  one  would  be  impossible  without 
fracture  of  the  acromial  process.  After  these  dislocations  have  been 
reduced,  the  arm  must  bf  fixed  to  the  side,  because  anatomy  te.iches  that 
in  that  position  the  muscles  and  ligaments  are  at  rest. 

The  humerus  may  also  be  broken  high  up,  either  within  the  capsule  at 
its  anatomical  neck,  which  is  rare,  or,  more  commonly,  at  its  surgical  neck, 
which  is  common.  In  the  latteraccidentdisitlacementia  considerable,  and 
may  resemble  luxation  of  the  humerns  imto  the  axilla.  The  upper  frag- 
ment is  somewhat  drawn  up  under  the  eoraco-acromial  ligament  by  the 
subscapularis,  supra-  and  infra-spinatus  and  teres  minor,  and  the  lower 
fragment  is  drawn  in,  and  slightly  down,  by  the  pectoralis,  teres  major 
and  latissimus  dorsi ;  the  distal  portion  of  the  broken  bone  is  drawn 
obliquely  out  by  the  deltoid,  hut  sometimes  projects  near  the  coracoid 
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process,  being  pulled  up  and  in  by  the  clavicular  portion  of  the  pectoralis 


pectoralis  and  teres  major  and  Utissimus  dorsi,  and  above  the  insertion  of 
the  deltoid,  there  is  also  much  deformity.  If  the  fracture  be  an  oblique 
one,  then  the  upper  fragment  is  drawn  in  by  the  muscles  just  mentioned, 
as  attached  in  or  to  the  margins  of  the  bicipital  grooves,  and  the  lower 
fragment  is  drawn  up  and  out  by  the  deltoid.  The  limb  is  shortened,  and 
a  projection  is  formed  at  the  seat  of  fracture  by  the  riding  of  the  broken 
ends  upon  each  other. 

In  transverse  fractures  just  below  the  deltoid  insertion  the  displace- 
ment is  slight,  the  upper  fragment  being  drawn  a  little  forwards  by  the 
inner  head  of  the  brachialis  anticus ;  but  if  oblique,  the  action  of  the  biceps 
and  brachialis  anticus  in  front  and  the  triceps  behind  draws  up  the  lower 
fragment,  gliding  it  either  backwards  or  forwards  over  the  superior  frag- 
ment, according  to  the  direction  of  the  fracture.     If  this  he  obliquely 
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downwards  and  forwards,  the  distal  fragment  of  the  bone  will  be  drawn 
upwards  and  backwards,  and  vice  versa. 

Fractures  of  the  humerus  just  above  the  condyles  may  be  mistaken  for 
dislocation  of  both  bones  of  the  forearms  backwards,  or  for  separation  of 
the  articular  epiphysis,  of  the  humerus.  If  the  fracture  be  oblique  from 
above  downwards  and  forwards,  the  lower  fragment  is  drawn  up  and  back 
by  the  muscles  passing  over  the  elbow  joint  in  front  and  behind,  viz.  in 
the  former  situation,  by  the  brachialis  anticus,  and  in  the  latter,  by  the 
triceps.  If  the  direction  of  the  fracture  be  opposite  to  that  just  mentioned, 
the  lower  fragment  is  drawn  up  and  forwards  by  the  brachialis  anticus  and 
biceps,  and  the  upper  fragment  projects  back  beneath  the  tendon  of  the 
triceps.  The  upper  end  of  the  lower  fragment  will  cause  a  forward  pro- 
jection in  this  case,  as  it  would  a  backward  in  the  former  injury. 

The  long  tendons  of  the  biceps  may  be  ruptured,  causing  loss  of  motion, 
pain,  and  effusion  into  the  joint  of  the  bursa  about  the  shoulder,  may 
enlarge  or  inflame,  and  if  they  communicate  with  the  joint  may  cause 
iniiammation  of  it. 
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Directions. — The  limb  must  remain  on  its  anterior  aspect,  but  a  small 
block  must  be  placed  beneath  the  wrist  to  render  the  muscles  tense. 
Before  reflecting  the  skin  the  student  must  make  himself  familiar  with  the 
surface  markings.  He  should  recapitulate  the  bony  prominences  and 
depressions  about  the  elbow  joint,  which  are  given  in  the  beginning  of  this 
chapter,  and,  after  having  studied  the  various  landmarks,  must  reflect  the 
skin  as  directed. 

Surface  Markings  of  the  Forearm  and  Hand* — The  bony  prominences 
are  formed  by  the  radius  and  ulna.  The  upper  half  of  the  radial  shaft  is 
covered  by  muscles  and  can  only  be  felt  by  making  deep  pressure.  Its 
head  may  be  felt  by  pressing  the  thumb  deeply  in  front  and  just  below 
the  outer  condyle,  and  posteriorly,  in  the  groove  below  the  outer  condyle 
on  the  outer  side  of  the  olecranon.  Its  lower  half  is  more  superficial  and  can 
easily  be  made  out,  especially  immediately  above  and  below  where  the  ex- 
tensors cross  it.  Its  lower  extended  portion  and  styloid  process  are  quite 
subcutaneous,  the  posterior  aspect  of  the  former  being  grooved  for  the 
extensors  of  the  thumb  and  radial  side  of  the  wrist.  The  radial  styloid 
process  is  lower  and  more  anterior  than  that  of  the  ulna.  The  bony 
margins  of  the  groove  for  the  extensor  secundi  internodii  poUicis  can  be 
made  out. 

The  ulna  is  subcutaneous  in  its  whole  length,  and  its  head  can  be 
plainly  seen  and  felt  projecting  at  the  back  and  inner  side  of  the  wrist, 
especially  if  the  hand  be  pronated  and  flexed.  Its  styloid  process  is  higher 
and  posterior  to  that  of  the  radius.  This  allows  greater  adduction  of  the 
hand.  The  apex  of  the  styloid  process  is  on  a  level  with  the  inferior  radio- 
caujml  joint,  and  the  head  is  grooved  posteriorly  for  the  extensor  carpi 
ulnaris.  A  sitbcataneous  bursa  is  often  found  over  it,  and  another  over 
the  back  of  the  radius.  These,  when  enlarged,  have  been  mistaken  for 
effusion  into  the  synovial  sheaths  of  the  tendon. 

Bony  Markings  on  the  Wrist  and  Hand* — Below  the  styloid  process 
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of  the  radius,  and  inttrnal  to  the  thumb  extensors,  is  the  tubercle  of  the 
scaphoid,  and  between  the  two  is  the  back  of  the  radio-carjjal  joint,  a  littlft 
below  which  is  the  trapezium.  The  cuneiform  may  be  felt  about  an  inch 
below  the  styloid  process  of  the  ulna,  at  the  back  of  the  wrist,  and  the 
pisiform  is  about  the  same  distance  below  the  ulnar  head  on  the  front  of 
the  inner  side  of  the  wrist.  This  little  bone  is  movable,  having  a  separate 
joint,  with  the  cuneiform,  and  the  tendon  of  the  flesor  carjii  ulnaris  is 
inserted  into  it.  The  bases  of  the  metacarpal  bones  of  the  fingers  can  be 
felt  on  the  dorsum  of  the  hand,  and  the  articulation  between  the  meta- 
carpal bone  of  the  thumb  and  the  trapezium  can  be  made  out  about  an 


inch  below  the  styloid  process  of  the  radius.  The  unciform  process  of  the 
unciform  can  be  felt  in  the  {talm  on  making  deep  pressure  about  half  an 
inch  below  and  to  the  outer  side  of  the  pisiform.  The  heads  of  the  meta- 
carpal bones  can  be  plainly  felt,  and  are  well  seen  on  the  posterior  aspect 
during  flexion  of  the  metacarpo-phalangeal  joint.  They  form  the  promin- 
ences of  the  knuckles.  The  bases,  shafts,  and  heads  of  the  phalanges  can 
usually  be  distinctly  felt. 

Muscular  ProTninences  and  Depressions,  and  Skin  Fnrrmvs, — In 
front  of  the  forearm,  at  ils  upper  i>.irt,  is  the  hollow  formed  by  the  muwlee 
arising  from  the  outer  and  inner  condyles,  and  along  itii  anterior  a8i>eft, 
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on  the  out«r  and  inner  sides,  are  two  lateral  depresnions  corresponding  to 
the  radial  and  ulnar  arteries,  the  oiiter  corresponding  to  the  radial,  the 
inner  to  the  ulnar  artery.  The  inner  groove  can  be  seen  along  the  lower 
half  of  the  forearm,  and  the  outer  one  tends  towards  the  middle  of  the 
limb  near  the  elbow.  On  the  back  of  the  forearm  and  hand,  the  subcu- 
taneous veins  are  larger  and  more  numerous  than  on  the  anterior  aspect, 
and  beneath  them,  under  the  deep  fascia,  are  the  eittensor  muscles  and 
tendons,  and  the  space  between  the  radius  and  ulna  can  be  more  plainly 
felt  on  this  aspect  in  the  lower  half  of  the  forearm. 

On  the  outer  side  of  the  palm  of  the  hand  is  a  large  projection,  formed 
by  the  muscles  of  the  thumb,  called  the  thenar  eminence,  and  on  the 
inner  side  is  the  hypo-thenar  eminence,  formed  by  the  muscles  of  the 
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little  finger,  and  between  the  two  is  a  groove,  narrow  near  the  wrist,  which 
forms  the  hollow  of  the  palm,  beneath  which  is  the  middle  portion  of  the 
palmar  fiiscia.  Two  oblique  and  two  transverse  lines  are  seen  in  the  luilm 
which  are  usually  of  the  shajie  of  the  italic  letter  jtf  j  the  one  nearer  the 
finger  tips  corresponds  to  the  front  of  the  metacari>o-i)halangeaI  articula- 
tion of  the  index  and  little  fingers,  but  is  about  a  quarter  of  an  inch 
lK)t;terior  to  that  of  the  two  inner  digits.  There  are  also  two  lines  on  the 
skin  on  the  anterior  aspect  of  the  lower  end  of  the  forearm,  the  lower 
being  just  above  the  inner  and  outer  muscular  )>rominenceB  of  the  hand, 
and  corresponds  .with  the  anterior  asjiect  of  the  first  row  of  carpal  bones ; 
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the  other  ia  about  half  an  inch  above  it,  and  is  more  or  less  continuous 
with  one  on  the  back  of  the  forearm,  and  corresponde  to  the  lower  portion 
of  the  radius  and  ulna.  The  anterior  one  corresiMinds  to  the  radio-carpal 
articulation,  and  the  posterior  to  the  lower  radio-ulnar  joint.  Transverse 
lines  are  seen  on  both  aspects  of  the  digits  and  thumb.  Those  on  the 
lialmar  aspects  of  the  fingers  guide  to  their  articulationB ;  the  first  inter- 
phalangeal  furrow  being  slightly  in  front  of  the  larger  or  proximal  trans- 
verse groove,  and  the  joint  between  the  labt  two  phalanges  is  about  a  line 
in  front  of  the  main  groove.  There  are  also  two  or  three  transverse  grooves 
near  the  bases  of  the  fingers,  on  their  palmar  aspects  on  a  level  with  the  webs. 
If  the  thumb  be  placed  at  right  angles  to  the  extended  fingers,  and  a 
line  drawn  across  the  i»alm  level  with  its  lower  border,  it  will  very  nearly 
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corresiiond  with  the  su])erficial  t>i^mar  arterial  arch,  a  finger's  breadth 
above  which  (i.e.  that  is  nearer  the  wrist)  is  the  deep  arch. 

Dissfction. —  After  replacing  the  limb  as  directed,  make  an  incision 
along  the  middle  of  the  posterior  asiiects  of  the  forearm,  hand,  and  middle 
finger  to  the  root  of  the  nail ;  another  across  the  back  of  the  hand  at  the 
heads  of  the  metacarjjal  bones,  and,  if  necessary,  another  transverse  one 
near  the  elbow.  The  skin  should  be  reflected  from  the  back  of  the  thumb 
and  fingers,  and  also  from  the  back  of  the  forearm,  and  the  cutaneous 
vessels  and  nerves  sought  between  the  layers  of  the  superficial  fascia. 

Superficial  Fauna  of  the  Forearm  ia  continuousabovewith  thatof  the 
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arm,  and  below  with  that  of  the  hand.  It  contains  fat  between  its  layers, 
also  the  superficial  vessels  and  nerves  and  lymphatics  which  pierce  it  to 
go  to  and  from  the  skin.  The  superficial  veins  and  lymphatics  have  al- 
ready been  described.  The  enperjicud  fascia  on  the  dorsum  of  tke  hand 
is  thin,  and  placed  between  the  tendons  and  vessels  and  nerves.  It  is 
continuous  above  with  the  posterior  annular  ligament,  and  below  runs 
over  the  extensor  tendons,  and  at  the  sides  becomes  gradually  lost. 

Cntaoeoua  Kerves. — The  posterior  branch  of  the  internal  cutaneous 
nerve  descends  on  the  posterior  surface  of  the  inner  side  of  the  foreai-m  to 
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a  little  below  its  middle ;  above  the  elbow  it  anastomoses  with  the  lesser 
internal  cutaneous,  and  above  the  wrist  with  the  dorsal  branch  of  the 
ulnar  nerve. 

The  Posterior  Branch  of  the  exltrTial  cutanfov.8  nerve  is  given  off 
about  the  middle  of  the  forearm,  and  passes  down  along  the  back  part  of 
its  radial  border  to  the  wrist,  supplying  the  skin  of  the  lower  third  of  the 
forearm,  and  joining  the  lower  external  cutaneous  of  the  musculo- spiral 
and  the  radial  nerve. 

The  Lower  External  Ctitaneous  Braiich  of  the  niu,ecu.lo-spiralc< 
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along  the  back  of  tlie  radial  side  of  the  forearm  to  the  wrist,  Biipplying 
the  skin  and  anastomosing  with  the  posterior  branch  of  the  external 
cutaneous  nerve. 

The  Sjiperjicuil  Parts  of  the  Radial  and  Ulnar  Nerves  will  be  seen 
piercing  the  dee]t  fascia  on  the  outer  and  inner  sides  of  the  limb,"below 
the  nerves  just  mentioned,  the  radial  perforating  the  fascia  higher  than 
the  ulnar,  and  about  three  inches  above  the  wrist  it  divides: into  two 
branches,  outer  and  inner. 

The  External  Branch  ts  the  smaller,  and  supplies  the  skin  on  the  radial 
side  of  the  forearm  and  over  the  back  and  ball  of  the  thumb,  joining  the 
jiostcrior  branch  of  the  estcmal  cutaneous. 

The  Internal  Branch  joins  above  the  wrist  some  filaments  of  the  ex- 
ternal cutaneous,  and  on  the  back  of  the  hand,  about  its  root,  forms  an 
arch  with  the  dorsal  branch  of  the  ulnar  nerve.  It  then  divides  into  four 
digital  nerves  :  the  first  supplies  the  inner  side  of  the  thumb ;  the  second, 
the  radial  side  of  the  index  finger ;  the  third,  the  contiguous  sides  of  the 
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index  and  middle  fingers ;  and  the  fourth,  the  adjacent  sides  of  the  middle 
and  ring  fingers.  The  last  of  these  anastomoses  with  filaments  from  the 
dors:il  hranch  of  the  ulnar.  These  dorsal  digital  nerves  communicate  on 
the  sides  of  the  fingers  with  the  jwlmar  digitals  from  the  median  and 
ulnar,  and  sometimes  the  contiguous  sides  of  the  middle  and  ring  fingerii 
are  entirely  sup|)lied  by  the  radial,  and  at  other  times,  by  the  ulnar  nerve. 

Varietiejt. — The  dorsal  branch  of  the  radial  nerve  occasionally  supplies 
the  whole  of  the  back  of  the  hand  and  fingers,  and  sometimes  the  dorsum 
is  equally  divided  between  it  and  the  ulna. 

The  Dorsal  Cutaneous  Branch  of  the  nlnar  nerve  is  given  off  about 
two  inches  above  the  wrist,  and  after  perforating  the  deep  fascia  runs 
along  the  inner  side  of  the  wrist  and  hand,  and  divides  into  two  branches, 
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of  which  the  inner  supplies  the  ulnar  side  of  the^Iittle  finger,  and  the  outer 
divides  to  supply  the  contiguous  sides  of  the  ring  and  little  fingers,  joining 
the  innermost  digital  branch  of  the  radial. 


FiQ.  HE.— Cut  AN  BO  t' a  veiks  a 


Cutaueoui  Veins.^ — The  euperficial  veins  oq  the  hack  of  the  hand  and 
forearm  begin  in  the  venules  euirounding  the  fingers.     These  are  joined 
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on  the  outer  and  inner  sides  by  the  dorsal  vein  of  the  thumb  and  little 
finger,  and  form  oblique  arches  on  the  dorsum  of  the  hand.  The  dorsal 
veins  of  the  thumb  and  forefinger  unit-e  to  form  the  radial  and  the  dorsal 
vein  of  the  little  finger  {vena  salvatdla  of  the  old  anatomists)  forms  the 
posterior  ulvxir  vein.  This  ascends  along  the  ulnar  border  of  the  forearm 
to  below  the  elbow-bend,  and  joins  the  anterior  ulnar  vein  to  form  the 
caramon  ulnar  cutanemis  vein. 

The  Deep  Fascia  of  the  forearm  is  continuous  with  that*  of  the  arm,  and 
below  with  the  anterior  and  posterior  annular  ligament.  It  is  a  strong, 
glistening,  aponeurotic  structure,  which  encloses  the  muscles  of  the  fore- 
arm, and  fi^om  its  inner  surface  sends  septa  between  them.  It  consists  of 
circular  and  oblique  fibres  joined  by  vertical  ones,  and  is  much  thicker  on 
the  dorsal  and  lower  part  of  the  limb  than  on  the  palmar  and  upper  parts. 
It  is  strengthened  above  and  in  front  by  expansions  from  the  biceps  and 
brachialis  anticus,  and  from  the  triceps  behind,  being  attached  to  the 
olecranon  and  posterior  border  of  the  ulna,  at  the  upper  and  inner 
side  of  the  forearm,  giving  origin  to  several  an ti brachial  muscles. 
Transverse  intermuscular  septa  are  given  oflF  on  the  anterior  and  ix)sterior 
aspects  of  the  forearm,  separating  the  superficial  fi-om  the  deep  muscles, 
and  there  are  many  openings  in  it  for  the  cutaneous  vessels  and  nerves 
Une,  larger  than  the  rest,  is  placed  just  below  the  front  of  the  elbow,  and 
transmits  a  largish  communicating  branch  between  the  superficial  and 
deep  veins. 

The  Posterior  Annular  Ligament  is  a  thickening  of  the  deep  fascia  of 
the  forearm,  and  extends  transversely  across  the  back  of  the  wrist.  It 
forms  a  sheath  for  the  extensor  tendons,  and  is  attached,  internally^  to  the 
ulna,  the  cuneiform  and  pisiform  bones  and  inner  piece  of  the  palmar 
fascia ;  externally^  to  the  outer  margin  of  the  radius,  and  behind^  to  the 
ridges  on  its  posterior  surface.  It  has  six  compartments  for  the  passage 
of  the  extensor  tendons,  which  will  be  subsequently  examined. 

Deep  Fascia  of  the  Back  of  the  Hand. — This  invests  the  dorsal  interossei, 
being  continuous,  anteriorly^  with  the  fascia  or  aponeuroses  of  the  palmar 
interossei ;  above^  with  the  posterior  annular  ligament ;  at  the  s^ides  it  is 
attached  to  the  edges  of  the  metacarpal  bones  ;  and  below  it  passes  on  to 
the  dorsum  of  the  fingers  over  the  sheaths  of  the  extensor  muscles. 

Dissection. — The  deep  fascia  must  be  removed  by  similar  incisions  to 
those  through  the  skin,  being  careful  of  the  posterior  interosseous  vessels, 
which  lie  along  the  outer  side  of  the  extensor  cari)i  ulnaris  in  the  lower 
third  of  the  forearm.  The  deep  surface  of  this  fascia  will  be  found  inti- 
mately blended  with  the  upper  part  of  the  muscles. 

Superficial  Muscles  of  the  Posterior  Antibrachial  Begion. — There  are 
seven  muscles  in  the  superficial  layer,  most  of  which  arise  by  a  common 
tendon  from  the  outer  humeral  condyle.  They  are  placed  in  the  following 
order  firom  without  inwards.  First,  the  long  supinator ;  then,  the  long  and 
short  radial  extensors  of  the  wrist,  the  conMnon  extensor  of  the  fingers, 
the  extensor  of  the  little  finger;  and  lastly,  the  extensor  carpi  ulnaris,  near 
the  upper  part  of  which  is  the  anconeus. 

The  Supinator  Badii  Longus  is  the  most  superficial  muscle  on  the 
radial  border  of  the  forearm.  Its  upper  two-thirds  are  fleshy,  and  its 
lower  third  tendinous.  It  arises  from  the  upper  two-thirds  of  the  external 
condyloid  ridge  of  the  humerus,  and  from  the  front  of  the  upper  part  of 
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the  external  intermuscular  septum,  being  limited  above  by  the  musculo- 
spiral  groove.     The  fibres  end  about  the  middle  of  the  forearm  in  a  flat 


FIQ.   116.— Thk  LARQEK  8UPBKF1CIAI,  VB1K8  AT  BACK  0¥  BIQHT  FOBUBU  A»D  HAKD. 

Tbe  deep  fascia  !■  ibovn  ben<sth  tlie  Tdos. 

tendon,  which  ariseB  from  its  deep  surface,  and  is  inserted  into  the  base  of 
the  styloid  process  of  the  radius. 

RelationB. — Superficially,  hy  the  skin  and  fascia,  and  is  crossed  near  its 
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msertton  hj  the  extensors  ossis  metacarjti  pollicia  and  primi  intemodii 
poUicis.  Its  deep  surface  is  in  relation  with  the  lower  end  of  the  humerus, 
the  extensors  carpi  radialia  longior  and  brevior,  the  supinator  brevis,  and 
the  insertions  of  the  pronator  teres.  Its  anterior  border  touches  the  biceps 
and  brachialis  anticua;  and  between  its  iTiTierfcorrferandbrachialis  anticns, 
above  the  elbow,  are  the  musculo-spiral  nerve,  the  superior  profunda,  and 
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the  radial  recurrent  arteries.     In  the  forearm  the  radial  vessels  and  nerves 
are  on  its  inner  side. 

Actiona. — It  assists  in  flexing  the  elbow,  and  is  a  feeble  supinator  of 
the  radius  when  it  baa  been  pronated.     Its  action  as  a  flexor  is  more  pro- 
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nounced  after  supination  has  taken  place.     If  the  radius  be  fixed,  as  in 
climbing,  it  will  flex  the  elbow  and  bring  up  the  hnraerus  towards  the 
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forearm.     Duchenne,  in  his  'Physiologle  des  Mouvements,'  regards  it  as 
assisting  the  pronators,  and  calls  it  ti  Jfexo-pronator. 
Nerve. — A  brunch  from  the  musculo-siiinil. 
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Varieties, — Its  origin  is  sometimes  connected  to  some  of  the  surround- 
ing muscles,  and  its  tendon  may  be  divided  into  two  or  three  slips,  which 
are  inserted  together  or  at  some  distance  from  each  other. 

The  Extensor  Carpi  Badialis  Longior  is  beneath  the  preceding,  and 
arises  from  the  lower  third  of  the  external  condyloid  ridge,  and  from  the 
intermuscular  septum.  Its  fibres  end  about  the  middle  of  the  forearm  in 
a  flat  tendon,  which  accompanies  that  of  the  extensor  carpi  brevior  beneath 
the  posterior  annular  ligament  in  a  groove  on  the  back  of  the  radius  which 
is  common  to  the  two  muscles,  and  is  inserted  into  ^he  radial  side  of  the 
base  of  the  second  metacarpal  bone  on  its  dorsal  aspect.  There  is  usually 
a  small  bursa  between  the  tendon  and  the  bone  near  its  insertion. 

Relatione. — SaperficiaUy,  with  the  supinator  longus  and  deep  fascia  ; 
deeply,  with  the  elbow  joint,  the  extensor  carpi  brevior,  posterior  branch  of 
the  radial  nerve  and  iwsterior  ligament  of  the  WTist.  Its  tendon  is  crossed 
obliquely  by  the  extensor  tendons  of  the  thumb. 

Action. — It  first  extends  the  wrist  joint,  and  then  flexes  the  elbow. 
With  the  arm  raised,  as  in  climbing,  it  will  assist  the  long  supinator  in  its 
action  on  the  humerus. 

Nerve. — The  musculo-spiral. 

Varieties. — Its  tendon  may  be  divided  into  two  or  three  or  more,  and 
may  be  attached  to  the  bases  of  the  second  or  third  metacarpal  bones. 
Mr.  Wood  has  described  an  additional  muscle,  an  extensor  carpi  radialia 
a,cces8oriu8j  and  I  have  several  times  seen  it.  It  usually  comes  fi-om  the 
radius  below  the  extensor  longior,  and  runs  along  the  same  groove  behind 
the  radius  on  the  outer  side  of  the  tendon  of  the  longior,  and  is  most  com- 
monly inserted  into  or  near  the  base  of  the  metacarj^al  bone  of  the  thumb, 
but  sometimes  into  the  first  dorsal  interosseous  muscle,  abductor  poUicis, 
or  other  part  of  the  dorsum  of  the  hand. 

The  Extensor  Carpi  Badialis  Brevior  is  beneath  the  former  muscle,  and 
is  thicker  and  shorter  than  it.  It  arises  from  the  external  condyle  of  the 
humerus  by  a  tendon  common  to  it  and  the  extensors  communis  digitorum 
minimi  digiti  and  carpi  ulnaris,  firom  the  external  lateral  ligament  of  the 
elbow,  from  the  intermuscular  septum,  and  from  a  strong  tendinous  expan- 
sion on  its  surface.  The  fibres  end  about  the  middle  of  the  arm  in  a  flat 
tendon,  which  is  closely  connected  to  that  of  the  extensor  carpi  longior,  and 
l>asses  with  it  beneath  the  posterior  annular  ligament  in  the  same  groove 
on  the  back  of  the  radius,  but  on  its  inner  side,  and  separating  a  little  from 
its  fellow,  is  inserted  into  the  radial  side  of  the  base  of  the  metacarpal 
bone  of  the  middle  finger  on  its  dorsal  aspect.  There  are  usually  two 
bursae  connected  with  this  muscle,  one  at  its  upper  part  between  it  and 
the  supinator  brevis,  and  a  smaller  one  below,  between  the  bone  and  the 
tendon  of  insertion. 

The  tendons  of  the  two  radial  carpal  extensors  of  the  wrist  pass  through 
the  same  compartment  of  the  posterior  annular  ligament,  have  but  one 
synovial  membrane,  and  are  separated  by  a  small  vertical  bony  ridge  in  the 
groove  of  the  radius  in  which  they  lie. 

Relations. — Superficially,  with  the  extensor  carpi  longior  and  thumb 
extensors,  which  latter  cross  over  it ;  deeply,  with  the  supinator  brevis, 
tendon  of  pronator  teres,  radius,  and  wrist  joint.  On  its  ulnxtr  border  is 
the  extensor  communis  digitorum  and  the  extensor  secundi  internodii 
tendon  at  the  back  of  the  wrist. 
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Acliona. — It  extends  the  wrist,  but  differs  from  the  longior  in  extend- 
vug  instead  of  flexing  the  ellK)w. 

Nerve. — The  posterior  interosseous. 

Varieties. — Its  tendon  may  divide  into  two  or  more  slips,  which  may  be 
inserted  into  two  of  the  metacarpal  bones,  or  a  slip  may  pass  to  the  fourth 
metacarpal. 

The  Extensor  Commnnit  Digitomm  is  placed  between  the  extensors 
carpi  brevier  and  minimi  digiti,  and  is  single  at  its  origin,  hut  divided  into 
four  tendons  below.  It  arises  from  the  external  condyle  by  the  tendon 
common  to  it  and  the  other  superficial  eitensora,  from  the  intermuscular 
septum,  and  from  the  deep  fascia.  Just  below  the  middle  of  the  arm  it 
sends  in  three  or  four  tendons,  which  pass  with  the  extensor  indicia  through 
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a  separate  partition  beneath  the  posterior  annular  ligament  and  in  the 
innermost  broad  groove  on  the  biick  of  the  radius.  The  tendons  diverge 
as  they  pass  to  their  insertions.  There  is  one  synovial  membrane  for  the 
tendons  of  the  two  musclec  The  innermost  tendon  divides  into  two  after 
escaping  from  the  posterior  annular  ligament,  and  all  of  them  are  inserted 
into  the  dorsum  of  the  second  and  third  ]>halanges  in  the  following  way  : 
opposite  the  metacarix>-iihalangeal  articulation  each  tendon  becomes 
narrower  and  thicker,  and  gives  off  a  thin  fasciculus  upon  each  side  of  the 
joint ;  these,  and  the  tendon,  serve  as  the  posteri<ir  ligament  of  the  meta- 
carpo-phalangeal  and  interphalangeal  art  iculat ions.      On  the  dorsum  of 
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the  first  phalanx  the  tendon  expands  into  a  broad  aponourosis  which  covers 
the  whole  of  the  dorsum  of  the  first  phalanx,  and  is  strengthened  here  by 
tendinous  expansions  from  the  lumbricales  and  interossei  muscles ;  this  ex- 
pansion covers  the  dorsum  of  the  second  phalanx,  and  ends  \i\>on  the  third. 
Opposite  the  first  interphalangeal  articulation  this  a)>oneurottc  tendon 
divides  into  three  slips,  a  middle  and  two  lateral.  The  central  is  much 
thinner  than  the  others,  and  is  inserted  into  the  base  of  the  second  phalanx  ; 
the  two  lateral  fasciculi,  passing  on,  unite  by  their  contiguous  margins,  and 
are  inserted  into  the  base  of  the  dorsum  of  the  last  phalanx.  On  the 
index  and  little  fingers  the  tendons  before  dividing  are  joined  on  their  inner 
sides  by  the  special  extensors  for  those  digits.  On  the  back  of  the  hand 
the  ring-finger  tendon  gives  off  two  processes,  one  on  each  side,  called  the 
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viricula.  These  pass  obliquely  down  to  the  tendons  of  the  middle  and 
little  fingers.  In  consequence  of  this  condition,  the  tendon  of  the  ring- 
finger  is  held  down  as  it  were,  and  cannot  be  extended  unless  they  also  are 
extended.  The  tendon  of  this  muscle  for  the  index  finger  ia  only  united 
to  that  for  the  middle  finger  by  loose  semi-transimrent  transverse  bands 
of  fibres,  and  ia  free  in  its  action. 

Relatione. — Superficially,  with  the  skin,  deep  fiiscia,  extensor  carjii 
longior  and  posterior  annular  ligament;  deephj,  with  the  supinator  brevis, 
the  extensors  of  the  thumb  and  index  finger,  the  [xiaterior  interosseous 
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vessels  and  nerve,  the  posterior  ligament  of  the  wrist,  carpus,  metaearfxifi, 
and  phalanges;  by  its  outer  border,  with  the  estensorcarj)!  brevier;  and  by 
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its  inner,  with  the  extensor  minimi  digiti  and  extensor  carpi  ulnaris. 
Action.— \i  extends  or  straightens  the  threu  phalanges  from  rcot  to 
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tip  and  separates  the  tingera  from  each  other.    It  can  extend  the  proximal 
phulanx  whilst  the  two  others  are   flexed,  and  it  can  straighten  the  two 
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distal  phalanges  when  the  proximal  is  bent.  It  assists  the  other  extensors 
of  the  wrist  and  elbow  if  the  fingers  have  been  extended.  Some  writers 
nay  that  it  only  extends  the  first  phalanx. 

A'epfC.-'— The  posterior  interosseus. 

Varittifs. — -These  consist  in  a  deficiency  or  excess  of  its  tendons  of 
insertion  and  of  its  muscular  substance.  Sometimes  there  are  two  tendons 
t^  each  finger,  and  sometimes  even  three  to  each,  but  more  commonly 
the  increase  is  limited  to  the  index  and  little  fingers,  or  only  to  one  of 
them. 

The  EztnuoT  Vinimi  Sigiti  is  the  smallest  muscle  on  the  back  of  the 
forearm.  Tt  is  on  the  innersidb  of  the  extensor  communis,  with  which  it 
is  generally  connected,  and  appears  to  be  but  a  portion  of  it.  It  arieea 
by  a  thin  tendinous  slip  from  the  common  tendon,  and  from  the  inter- 
muscular septa.  Its  tendon,  which  begins  in  the  lower  quarter  of  the  arm, 
runs  through  a  separate  compartment  beneath  the  posterior  annular  liga- 
ment behind  the  inferior  radio-ulnar  joint,  between  the  two  bones  of  the 
forearm,  and  divides  into  two  on  the  back  of  the  fourth  metacarpal  bone, 
and  at  the  metacarpo-phalangeal  articulation  joins  the  tendon  of  the  com- 
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mon  extensor,  which  goes  to  the  little  finger,  being  at  first  on  its  ulnnr 
side  and  rather  superficial  to  it.  The  tendons  of  the  two  muscles  spread 
into  a  broad  aponeurosis,  which  is  inserted  into  the  second  and  third 
phalanges  of  the  little  finger,  similarly  to  the  common  extensor  tendons  of 
the  other  fingers. 

RelaluMM. — Superficially,  with  the  skin  and  extensors  communis 
digitonmiandcarinulnaris;  xaA  deeply,  with  the  supinator  brevis,  extensors 
of  the  thumb,  posterior  ligaments  of  the  wrist  and  of  the  phalangeal  joints. 
To  its  inner  border  is  the  extensor  caq»i  ulnaris,  and  to  its  outer  the 
tendons  of  the  extensor  commimifl  digitorum. 

ActiOTt. — It  extends  the  little  finger  and  then  the  wrist  and  elbow,  and 
in  consequence  of  the  tendon  being  split,  the  inner  piece  can  straighten  the 
little  finger  in  spite  of  the  junction  of  the  outer  piece  with  the  common 
extensor. 

Nerve. — The  posterior  interosseus. 

Varietiea. — It  may  be  entirely  absent  or  may  resemble  the  extensor 
communis,  or  the  indicis,  in  an  increase  of  its  tendons  of  insertion. 
Frequently  an  additional  t«ndon  is  inserted  into  the  ring-finger. 
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The  Extensor  Caipi  Ulnaria  is  the  most  internal  of  the  muncles  on  the 
back  of  the  forearm.  It  arises  by  the  common  tendon  &otn  the  external 
humeral  condyle,  from  the  deep  ^cia,  interrauecular  septa,  and  from  the 
middle  third  of  the  jMWterior  border  of  the  ulna  below  the  anconeus.  Its 
fibres  end  in  a  tendon  which  is  on  its  posterior  surface  and  passes  through 
a  groove  on  the  back  of  the  ulna,  in  a  separate  partition  beneath  the  pos^ 
teriur  annular  ligament,  and  is  inserted  into  the  ulnar  side  of  the  base  of 
the  metacarj)al  bone  of  the  little  finger,  on  its  dorsal  aspect. 
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RelatioTi3. — Superjlcially,  with  the  akin  and  fascia  ;  and  deeply,  with 
the  extensors  of  the  thumb  and  ulna.  On  its  ov,ter  side  in  the  lower 
third  of  the  arm  are  the  posterior  interosseous  vessels  and  the  extensor 
minimi  digiti,  and  the  ulna  is  to  its  inner  side. 

Actions. — It  extends  the  wrist  on  its  ulnar  side  and  adducts  the  hand  ; 
it  can  then  extend  the  elbow. 

Nerve. — Posterior  interosseua. 

Va-rieties. — It  is  often  connected  with  the  abductor  minimi  digiti — ■ 
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sometimes  joins  the  extensors  on  the  dorsum  of  the  little  finger.  This 
slip  has  been  named  the  uVnarie  quintL 

The  Anoonens  is  a  small  triangular  muscle  behind  and  below  the  elbow 
joint,  and  seems  to  be  a  continuation  of  the  outer  portion  of  the  triceps. 
It  arises  by  a  separate  tendon  from  the  back  of  the  outer  condyle  of  the 
humerus  and  on  the  ulnar  side  of  the  common  extensor  tendon ;  the  fibres 
then  diverge,  the  upper  ones  passing  transversly  and  the  lower  obliquely,  to 
be  inserted  into  the  outer  side  of  the  olecranon  and  upper  third  of  the 
posterior  surface  of  the  shaft  to  the  ulna. 

Relations. — SuperficiaUyj  is  a  strong  fibrous  exjiansion   from   the 
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LEFT  HAND  AND  THE  MABKINQS  ON  THE  DOBSUM  OP  THE  FINGEBS. 

triceps ;  sndydeeply^  are  the  elbow  joint,  the  orbicular  ligament,  the  recur- 
rent interosseous  vessels,  the  ulna,  and  a  small  part  of  the  supinator 
brevis. 

il<yfi{m.— Its  transverse  fibres  assist  the  triceps  in  extending  the 
elbow,  but  its  obldqne  ones  may  possibly  help  in  flexing  the  elbow. 

Nerve. — Posterior  interosseus. 

Dissectuyn.-^DiviAe  the  extensors  communis,  minimi  digiti,  and  carpi 
ulnaris  just  below  their  origins,  and  reflect  them,  and  observe  the  branches 
of  the  posterior  interosseous  artery  and  nerve  going  to  these  muscles.  The 
transverse  intermuscular  septum  separating  the  superficial  and  deep  muscles 
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must  also  be  removed  with  care,  and  the  muscles,  vessels,  and  nerves  freed 
from  any  loose  fat  and  cellular  tisttue.  The  muscles  must  be  carefully 
separated,  aad  a  slender  jKirtion  of  the  ^xiHterior  interosseous  nerve,  which 
is  beneath  the  extensor  secundi  intemodii,  about  the  middle  of  the  forearm, 
must  not  be  injured. 

Dwp  HoBcnlar  Layer. — There  are  five  small  mueclee  in  this  layer ; 
three  are  special  extensors  of  the  thumb,  and  one  of  the  forefinger,  and 
there  ia  one  supinator  of  the  forearm,  the  supinator  brevis,  which  surrounds 
the  npper  part  of  the  radius ;  and  below  this  are  the  three  thumb  muscles 
in  the  following  order  from  above  downwards :  first,  the  extensor  ossis 


f 


Ext.  MBUd.  poU. 


Fig.  127.— Right  poheabm  mubclbs.    Outer  abpbct. 

metacarpi   [lollicis;  then    the  extensor  primi   intemodii;   and  then   the 
secundi  internodii.     The  extensor  indicis  is  on  the  back  of  the  ulna. 

The  Eztenior  Ossia  Hetacarpi  Follieia  {Abductor  Longua  PoUicie)  is 
the  largest,  highest,  and  most  external  of  the  thumb  extensors.  It  is 
immediately  below  the  supinator  brevis,  with  which  it  is  sometimes  blended. 
It  arises  from  an  elongnted  depression  on  the  radial  side  of  the  posterior 
sur&ce  of  the  shaft  of  the  ulna,  below  the  origin  of  the  supinator  brevis 
and  the  insertion  of  the  anconeus,  from  the  back  of  the  interosseous  liga- 
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ment,  and  from  the  midcle  third  of  the  posterior  surface  of  the  radial  shaft. 
This  attachment  is  lower  than  that  from  the  ulna.  Its  tendon  passes 
obliquely  down  and  out  with  that  of  the  extensor  primi  intemodiij  in  a 
groove  on  the  outer  side  of  the  styloid  process  of  the  radius,  and  is  inserted 
mainly  into  the  outer  side  of  the  base  of  the  metacarpal  bone  of  the  thumb, 
and  by  a  slip  into  the  outer  side  and  dorsum  of  the  trai>ezium. 

Helations. — Superficially,  with  the  deep  fascia,  the  common  tendon  of 
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origin  of  the  extensors  and  the  branches  of  thejwsterior  interoBseous  artei'y 
and  nerve,  which  croKS  it ;  deeply,  with  the  ulna,  radius  interosseous  mem- 
brane, and  the  tendons  of  the  extensors  carjji  longior  and  brevior,  which  it 
obliquely  crosses,  and  at  the  ouier  side  of  the  wrist  it  crosses  the  radial 
artery.  Between  its  uppe)'  border  a.nA  the  supinator  brevis  is  the  posterior 
interosseous  artery,  and  its  lower  horded'  '\&  in  relation  with  the  extensor 
primi  intemodii. 
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Action, — It  moves  the  thumb  back  from  the  palm  by  extending  its 
metacarpal  bone.  It  can  then  extend  the  wrist  on  the  radial  side.  This 
and  the  other  two  extensors  of  the  thumb  can,  when  the  thumb  has  been 
drawn  in  towards  the  palm,  assist  in  supinating  the  forearm  in  conse- 
quence of  the  oblique  direction  of  their  tendons. 

Nerve* — Posterior  interosseous. 

Varieties* — This  muscle  is  subject  to  much  variation,  which  consists  in 
the  splitting  up  of  it  or  its  tendon  into  separate  parts.  It  may  be  inserted 
either  doubly  into  the  first  metacarpal  bone  or  partly  into  the  trapezium, 
pr  into  the  abductor  or  opponens  poUicis  muscles.  Sometimes  the  extensor 
primi  intemodii  is  fused  with  it*  I  have  seen  it  muscular  or  fleshy  at  the 
metacarpal  bone  of  the  thumb. 

The  Extensor  Primi  Intemodii  PolliciB  is  the  smallest  muscle  of  this  set. 
It  arises  from  the  jxysterior  surface  of  the  shaft  of  the  radius  for  about  an 
inch,  and  from  a  corresponding  portion  of  the  back  of  the  interosseous 
membrane.  Its  fibres  end  in  a  tendon  which  passes  through  the  same 
groove  on  the  outer  side  of  the  styloid  process  of  the  radius  with  the  pre- 
ceding muscle,  and  is  inserted  into  the  base  of  the  first  phalanx  of  the 
thumb  on  its  dorsal  aspect. 

Rel-atiaiis, — It  lies  between  the  extensor  ossis  on  the  outer  and  the 
extensor  secundi  on  the  inner  side.  In  front  is  the  interosseous  membrane, 
and  behind  is  the  deep  fascia.  Its  tendon  crosses  the  radial  artery  at  the 
wrist,  also  its  dorsalis  and  princeps  poUicis  branches.  The  posterior 
cutaneous  branches  of  the  radial  nerve  cross  the  extensors  of  the  thumb 
and  index  finger.  The  end  of  the  posterior  interosseous  artery  and  the 
posterior  or  perforating  branch  of  the  anterior  are  in  anterior  relation  with 
this  and  the  two  following  muscles. 

Action. — It  extends  the  proximal  phalanx  of  the  thumb,  and  then  the 
wrist  joint. 

Varieties, — This  muscle  is  sometimes  absent,  being  fused  with  the 
extensor  ossis  metacarpi.  In  other  instances  it  is  more  or  less  joined  with 
the  extensor  secundi  intemodii.  A  common  variety  is  the  interposition  of 
an  additional  extensor  between  the  secimdi  intemodii  and  the  indicis. 
With  the  double  tendon  of  insertion  into  both  thumb  and  index  finger, 
this  resembles  a  muscle  which  normally  is  present  in  the  dog  and  many 
camivora  {extcTisor  indico-pollids)* 

Nerve, — Posterior  interosseous. 

The  Extensor  Beonndi  Intemodii  Pollicis  is  much  larger  than  the  primi, 
and  partly  covers  its  origin.  It  arises  from  the  posterior  surface  of  the 
ulnar  shaft  for  two  or  three  inches  below  the  extensor  ossis  and  anconeus, 
and  from  the  back  of  the  interosseous  membrane  below  for  about  an  inch. 
Its  tendon  occupies  a  deep  oblique  narrow  groove  in  the  middle  and  pos- 
terior surface  of  the  lower  end  of  the  radius,  and  is  contained  in  a  separate 
partition  beneath  the  posterior  annular  ligament.  It  then  obliquely 
crosses  the  radial  extensors  of  the  carpus,  being  separated  by  a  triangular 
interval  from  the  other  thumb  extensors,  in  which  is  the  radial  artery,  and 
is  inserted  into  the  base  of  the  terminal  phalanx  of  the  thumb. 

Relations. — Superficially^  with  the  same  parts  as  the  other  thumb 
extensors,  and  deejjly^  with  the  ulnar,  radius,  interosseous  membrane, 
posterior  ligament  of  wrist,  radial  vessels,  metacarpal  bone  of  thumb,  and 
back  of  the  finger  joints. 
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Action. — It  extends  the  second  phalanx,  and  then  the  metacarpal  bone 
and  wrist  joint. 

Nerve. — ^The  posterior  interosseus. 

Variety. — It  may  have  the  extensor  primi  intemodii  more  or  less 
united  with  it. 

The  Extensor  IndioiB,  or  Indicator,  is  a  long  narrow  muscle  on  the  inner 
side  of,  and  parallel  with,  the  preceding.  Its  origin  is  from  the  posterior 
surface  of  the  ulna  for  three  or  four  inches,  usually  below  the  middle,  and 
internal  to  the  preceding  muscles,  also  from  the  interosseous  membrane. 
Its  tendon  accompanies  the  extensor  communis  in  the  same  compartment 
of  the  annular  ligament,  and  joins  on  its  ulnar  side  the  tendon  of  the 
common  extensor,  which  goes  to  the  index  finger,  opposite  the  lower  end  of 
the  corresponding  metacarpal  bone.  It  is  inserted  into  the  second  and  third 
phalanges  of  the  index  finger,  in  the  manner  mentioned  when  describing  the 
extensor  communis  digitorum. 

Relations. — In  front  is  the  interosseous  membrane,  behind  is  the  deep 
fascia,  inside  is  the  ulna,  and  outside  the  extensor  secundi  intemodii.  It 
crosses  the  radial  artery  at  the  outer  side  of  the  wrist,  also  its  branches  to 
the  thumb. 

Nerve. — The  posterior  interosseous. 


Ext.  prim,  intnod.  poll. 

Fi6.  129.— The  muscles  on  the  back  and  outeb  side  of  the  right  foreabm. 

Tbc  iiucrtions  of  the  long  and  sliort  extensors  of  the  carpus  are  shown  beneath  the  tendon  of  the  secundL 

Action. — It  can  extend  the  forefinger  even  when  the  others  are  bent. 
It  assists  the  common  extensor  in  drawing  the  hand  backwards. 

Varieties. — An  extra  short  extensor  is  sometimes  present.  It  is  most 
often  connected  with  the  index  finger,  and  Albinus  named  it  the  extensor 
brevis  indicis.  Its  origin  varies  much,  and  may  come  from  the  radius  or 
from  a  carjml  or  metacarpal  bone,  and  its  insertion  may  be  into  one  or 
more  of  the  digits,  making  an  extensor  brevis  digitorum. 

Dissection. — Detach  the  anconeus  from  its  origin,  and  divide  and  reflect 
the  supinator  longus  and  radial  extensors.  The  supinator  brevis  will  then 
be  exposed  and  must  be  cleaned. 

The  Supinator  Badii  Breyis  is  a  broad,  hollow,  cylindrical  muscle, 
surrounding  the  upper  third  of  the  radius.  It  arises  from  the  external 
condyle  of  the  humerus,  from  the  external  lateral  ligament  of  the  elbow, 
from  the  orbicular  ligament  of  the  radius,  from  the  ridge  on  the  ulna  which 
})a8ses  obliquely  down  from  the  back  of  the  lesser  sigmoid  cavity,  from  the 
triangular  depression  in  front  of  it,  and  from  a  tendinous  expansion  which 
covers  the  muscle.  The  fibres  pass  obliquely  down,  the  upper  forming  a 
sling  around  the  radial  neck  above  the  tuberosity,  and  are  attached  to  the 
back  of  its  inner  surface ;  the  middle  fibres  are  attached  to  the  outer 
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edge  of  the  tuberoBity,  and  the  lower  to  the  oblique  line  of  the  radius  as 
low  down  as  the  insertion  of  the  pronator  teres.  It  is  pierced  by  the 
posterior  interoHBeoug  nerve. 

RelatUma. — iSu/»  cr^ciaMy,  with  the  supinator  longua,  superficial  extensors 
and  radial  vessels  and  nerves ;  deeply,  with  the  elbow  joint,  the  interosse- 
ous membrane  and  the  radius.     Its  lower  bord^  is  separated  from  the 
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FlO.    130.— DiSBECTIOS    OF   DEKP  MUBCLBH   AND   NKRVKS  AT   BACK   OP   BIGHT   FOREARM. 

TlMcuigUfonneabrgemnitaiitboiioateriaclnteiuAiinuii  iliovn  at  ILe  tank  of  (li«  vrlit. 

extensor  ossis  metacar(»i  by  the  posterior  interosseous  artery.  Its  upper 
border  is  in  contact  with  the  orbicular  ligament. 

Action, — If  the  hand  be  pronated  it  will  supinate  the  radius. 

J^Vwe.— The  posterior  intcrosaeus. 

Varlelies, — At  the  place  where  the  posterior  interosseous  nerve 
pierces  it,  it  may  be  more  or  less  divided,  and  sometimes  a  slip  of  it  may 
be  inserted  into  the  biceps  tendon  or  radial  tuberosity.     Craveilhier  and 
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Gruber  have  named  a  short  set  of  fibres  between  the  upper  part  of  the 
radius  and  theannukr  ligament  the  tensor  ligametiti  orbicularis  anterior. 
The  Posterior  Interoueons  Artery  is  a  branch  of  the  commoD  intero:^ 
seous  from  the  ulna,  and  passes  backwards  through  the  space  between  the 
upper  border  of  the  interosseous  membrane  and  the  oblique  ligament, 
and  passing  between  the  extensor  brevis  and  extensor  ossis  metacarpi, 
descends  between  the  superficial  and  deep  muscular  layers  (giving  branches 
to  them)  to  the  lower  third  of  the  forearm,  where  it  is  more  superficial, 
and  lies  along  the  outer  side  of  the  tendon  of  the  extensor  carpi  ulnaris  ; 
it  then  passes  to  the  back  of  the  wrist,  where  it  anastomoses  with  the 
anterior  interosseous  and  posterior  carpal  branches  of  the  radial  and  ulnar 
arteries. 


Patt.jKrng. 


Fia.  131.— Brakches  of  lkft  badul.    Pobtebior  view. 

Tha  collltn*)  digiUii  trt  ihown  bctweoi  the  tlngen. 

Near  its  origin  it  gives  off  an  interosaeo^ts  recttrrent  branch.  This  is 
usually  a  large  vessel  and  ascends  on  or  through  the  supinator  brevis,  but 
beneath  the  anconeus  and  between  the  olecranon  and  external  condyle, 
and  anastomoses,  after  supplying  these  muscles  and  the  elbow  joint,  with 
the  |)osterior  articular  branch  of  the  superior  profunda,  the  anagtoniotica 
magna,  recurrent  radial  and  posterior  ulnar  recurrent. 

The  Posterior  Interoueoiu  Kerve  is  the  larger  of  the  terminal  branches 
of  the  mupculo-spiral,  is  given  off  in  front  of  the  external  condyle,  and 
passes  through  the  supinator  brevis  to  the  back  of  the  forearm,  and 
emerging  from  its  lower  border  passes  between  the  BU}>erficial  and  deep 
muscles  to  the  middle  of  the  forearm,  where  it  is  much  diminished  in 
size.    It  then  deiicends  on  the  back  of  the  interosseous  membrane  beneath 
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the  extensor  secundi  to  the  back  of  the  carpus,  where  there  is  a  reddish 
gangliform  enlargement  beneath  the  extensor  communis,  from  which 
filaments  are  distributed  to  the  ligaments  and  articulations  of  the  carpus. 
It  supplies  all  the  muscles  of  the  deep  layer  and  those  of  the  superficial 
with  the  exception  of  the  supinator  longus,  extensor  carpi  longior,  anconeus 
and  sub-anconeus,  which  are  supplied  directly  from  the  musculo-spiral. 

The  Eadial  Artery  at  the  Back  of  the  Wrist. — In  this  situation  the 
artery,  with  its  veins,  winds  below  the  radius  and  across  the  back  of  the 
carpus  to  enter  the  palm  at  the  first  interosseous  space  and  between  the 
heads  of  the  first  dorsal  interosseous  muscle.  It  first  lies  rather  deeply 
on  the  external  lateral  ligament  of  the  wrist,  being  crossed  by  the  extensors 
of  the  thumb,  but  afterwards  it  is  more  superficial  and  is  crossed  by  the 
extensor  secundi.  Superficial  to  it  in  this  situation  are  the  skin,  sub- 
cutaneous veins  and  some  filaments  of  the  radial  and  external  cutaneous 
nerves.  Its  branches  in  this  situation  are  small,  but  numerous.  They 
are  the  posterior  carpal,  dorsal  interosseous,  dorsales  pollicis,  and  dorsalis 
indicis. 

The  Posterior  or  Dorsal  Carpal  Branch  is  given  off  from  the  radial 
beneath  the  thumb  extensors,  and  crossing  the  carj)us  to  the  inner  border 
of  the  hand,  anastomoses  with  the  posterior  carpal  of  the  ulna  to  form  the 
posterior  carpal  arch.  From  this  arch  branches  ascend  to  anastomose 
with  the  termination  of  the  anterior  interosseous  artery  and  with  the 
posterior  interosseus.  Others  descend  to  the  metacarpal  spaces,  and  nin 
along  the  inner  side  of  the  dorsum  of  the  hand  and  little  finger.  The 
vessels  which  lie  between  the  metacarpal  bones  are  three,  and  are  properly 
named  the  dorsal  interosseous  arteries.  Those  for  the  third  and  fourth 
interosseous  spaces  run  down  on  the  corresponding  interossei  muscles  and 
divide  at  the  cleft  of  the  fingers  into  two  collateral  digital  vessels,  which 
run  along  the  contiguous  sides  of  the  dorsum  of  the  digits.  At  the  carpal 
ends  of  the  interosseous  spaces  they  anastomose  with  the  perforating 
arteries  fi^om  the  deep  palmar  arch,  and  near  the  heads  of  the  metacarpal 
bones  they  join  the  digital  branches  of  the  superficial  palmar  arch. 

The  First  Dorsal  Interosseaws  or  Metacarpal  branch  arises  beneath 
the  thumb  extensors,  sometimes  with  the  posterior  caqml  artery,  and  runs 
on  the  second  dorsal,  interosseous  muscle,  anastomosing  behind  with  its 
corresponding  perforating  branch  from  the  deep  palmar  arch,  and  in  front 
with  the  digital  branch  of  the  superficial  arch,  and  supplies  the  adjoining 
sides  of  the  index  and  middle  fingers  on  their  dorsum. 

The  Dorsales  Pollicis  are  two  small  vessels,  which  arise  separately,  or 
by  a  common  trunk,  near  the  base  of  the  metacarpal  bone  of  the  thumb 
and  extend  along  the  sides  of  the  dorsal  aspect  of  the  thumb,  supplying  it 
and  anastomosing  with  its  palmar  digitals. 

The  Dorsalis  Indicis  is  a  small  branch  along  the  radial  side  of  the 
dorsum  of  the  index  finger.  It  gives  some  twigs  to  the  abductor  indicis 
and  anastomoses  with  the  palmar  digitals. 

Directions, — -The  posterior  interosseous  nerve  should  be  dissected  out 
of" the  supinator  brevis,  and  the  attachments  of  this  muscle  reflected,  so  as 
more  thoroughly  to  understand  them  and  its  relations.  The  ditferent 
compartments  beneath  the  posterior  annular  ligament  should  be  opened, 
and  the  tendons  with  their  synovial  sheaths  examined ;  and  when  this  has 
been  done,  the  oflFset  fi'om  the  gangliform  enlargement  of  the  posterior 
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interosseous  ner\e  may  he  more  fully  traced.  The  dorsal  interossei 
muscles  should  then  be  cleaned  and  studied,  and  the  posterior  perforating 
arteries  dissected  out  between  their  heads  of  origin,  and  the  anterior 
perforating  defined  near  their  insertions. 

There  are  six  separate  partitions  between  the  jmsterior  annular  ligament 
and  the  jiosterior  aspect  of  the  tower  ends  of  the  radius  and  ulna.  They 
are  from  within  outwards.  1.  A  groove  for  the  tendons  of  the  extensor 
ossis  and  primi  inteniodii,  on  the  outer  side  of  the  styloid  process  of  the 
radius.  2.  Another  for  the  tendons  of  the  extensors  car]>i  radialis  longior 
and  brevior,  behind  the  styloid  process.  3.  A  deeper,  narrower,  obliqut 
groove  for  the  extensor  secundl.  4.  A  groove  for  the  extensors  communis 
and  indicix.     5.  One  for  the  extensor  minimi  dlgiti,  which  is  between  the 


Fic.  132.— Bight  doksal  inteeobski  asd  badial  artery. 

The  niet««ii«l  arUrj  rppr*jf?itfl  tbe  pMtirtor  or  Aomt  iirt»ri»l  utb. 

radius  and  ulna.  6.  For  the  tendon  of  the  extensor  earjii  ulnaris  on  the 
back  of  the  ulna. 

The  Dorsal  Interonei  muscles  are  fmir  and  are  larger  than  the  palmar. 
They  are  penniform  muscles  and  ariae  by  two  heads  from  the  adjacent 
sides  of  the  fifth  metacarpal  bones,  but  more  extensively  from  that  side  of 
the  metacarpal  bone  which  corTes]>onds  to  the  side  of  their  insertion,  which 
is  into  the  baj»e»  of  the  first  phalanges,  and  into  the  expansion  of  the 
common  extensor  tendon.  Between  the  heads  of  origin  of  each  muscle  is 
a  small  trianpidar  interval,  through  which  a  posterior  perforating  branch 
from  the  deep  [lalmar  arch  passes  to  anastomose  with  the  dorsal  interossei 
arteries. 

The  First  Dorsal  Interosseous  or  Abductor  Indicis  is  larger  than  the 
rest.     It  is  fiat  and  triangular,  and  arises  by  two  heads,  separated  by  a 
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flight  fibrous  arch,  through  which  the  radial  artery  passes  from  the  dorsum 
to  the  paim  of  the  hand.  Its  outer  head  arisen  from  the  upper  half  of 
the  ulnar  border  of  the  metacarpal  boae  of  the  thumb,  and  its  inner  from 

nmoTcgfor  tlie  IoUow<Bg  tutlnru 
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Fio.  135.-  Dorsal  inteborsbi  op  bight  rijjo  finoer. 
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nearly  the  whole  length  of  the  radial  border  of  the  second  metacarpal.  Its 
tendon  is  inserted  into  the  radial  side  of  the  base  of  the  first  phalanx  of 
the  index  finger,  and  by  an  expansion  anterior  to  its  bony  insertion  into 
the  outer  side  of  the  tendon  of  the  common  extensor. 
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The  Second  and  Third  Dorsal  Interoasei  are  inserted^  the  former  intx) 
the  outer  side  of  the  base  of  the  first  phalanx  of  the  middle  finger,  and  the 
latter  into  its  inner  side.  The  fourth  muscle  is  inserted  into  the  inner 
side  of  the  base  of  the  first  phalanx  of  the  ring.  They  all  have  similar 
tendinous  expansions  to  that  of  the  first  muscle.  These  are  connected 
with  the  respective  outer  or  inner  sides  of  the  corresponding  tendon  of 
the  common  extensor. 

Actions. — They  are  aMuctors  of  the  fingers,  from  a  line  drawn  longi- 
tudinally through  the  centre  of  the  middle  finger.  They  assist  the 
extensors  of  the  digits,  but  when  the  fingers  are  slightly  bent  they  assist 
in  completing  this  action.  John  Hunter,  and  more  recently  Cleland,  have 
said  that  these  muscles  flex  the  first  phalanges  and  extend  the  two  distal 
ones,  whereas  Quain  and  Thomson  say  that  the  interossei,  assisted  by  the 
lumbricales,  flex  the  first  phalanges,  and  at  the  same  time,  by  their  union 
with  the  common  extensor  tendon,  extend  the  other  phalanges.  Duchenne 
states  that  the  interossei  extend  the  second  and  third  phalanges,  and 
partly  flex  the  first.  He  also  thinks  that  the  extensor  communis  acta 
almost  entirely  on  the  first  phalanges.  The  student  will  note  that  the 
thumb  and  little  finger  have  no  dorsal  interosseous  muscle  having  special 
abductors^  and  not  therefore  requiring  an  interosseous  abductor. 

Variations^ — The  Interossei  are  sometimes  double  in  one  or  more  of 
the  spaces. 

THE  FRONT  OF  THE  FOREARM. 

Dissection.'-^Vlajce  the  limb  with  the  palm  uppermost,  and  make  an 
incision  along  the  middle  of  the  front  of  the  forearm  to  just  beyond  the 
wrist,  and  at  the  lower  end  of  this  incision  make  a  transverse  one,  and 
reflect  the  skin  inwards  and  outwards,  being  careful  of  the  many  cutane- 
ous vessels  and  nerves  beneath  it.  The  skin  should  be  reflected  from  one 
of  the  fingers  in  order  to  be  able  to  follow  the  description  that  will  be 
given  of  the  flexor  tendons. 

The  superficial  fascia  of  the  forearm  is  continuous  above  with  that  of 
the  arm,  and  below  gets  much  thinner,  and  is  continuous  with  that  of  the 
hand.  Between  its  layers  are  the  cutaneous  vessels  and  nerves,  and 
superficial  lymphatics,  and  in  its  meshes  there  is  a  varying  quantity  of 
fat.  It  is  most  distinct  opposite  the  bend  of  the  elbow,  where  the  veins 
are  numerous  and  large. 

Position  of  the  Cutaneous  Vessels  and  Nerves. — Most  of  these  have 
already  been  seen  in  part.  The  continuation  of  the  internal  cutaneous  nerve 
will  be  found  near  the  anterior  ulnar  vein  on  the  inner  side,  and  on  the 
outer,  accompanying  the  radial  vein,  is  the  superficial  part  of  the  musculo- 
cutaneous nerve.  Near  the  wrist,  in  the  mid-line  of  the  forearm,  is  the 
slender  palmar  cutaneous  branch  of  the  median.  It  is  to  the  inner  side 
of  the  tendon  of  the  flexor  carpi  radialis,  and  the  palmar  cutaneous  branch 
of  the  ulna  lies  over  the  ulnar  artery,  close  outside  the  pisiform  bone. 
The  ulnar  has  usually  another  cutaneous  branch,  which  is  given  off*  just 
above  the  wrist. 

Cutaneous  Veins. — The  superficial  veins  in  this  region  are  the  radial, 
median  and  ulnar.  They  commence  chiefly  from  an  arch  on  the  back  of 
the  hand,  which  receives  the  posterior  or  superficial  digital  veins.     The 
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radial  and  ulnar  commence  at  the  outer  and  inner  sides  of  this  arch,  but 
the  median  is  derived  from  small  branches  near  the  wrist  on  the  palmar 
surface  of  the  hand  and  lower  part  of  the  forearm. 

Ulnar  VeiriH. — ^These  are  anterior  and  posterior.  The  latter  has  been 
dissected  with  the  back  of  the  forearm,  and  traced  to  its  junction  with  the 
anterior  ulnar  to  form  the  basilic. 

The  Anterior  Ulnar  vein  commences  on  the  anterior  aspect  of  the 
band  and  wrist,  on  its  inner  side,  and  ascends  along  the  ulnar  portion  of 
the  forearm  to  just  below  the  elbow,  where  it  is  joined  by  the  jK)sterior 
ulnar  vein,  and  forms  the  basilic.  It  communicates  with  the  median  in 
front,  and  the  posterior  ulnar  behind. 

The  Radial  Vein  arises  from  small  venous  radicles  on  the  dorsal  sur- 
face of  the  thumb,  index  finger,  and  radial  side  of  the  hand,  by  branches 
communicating  with  the  vena  aalvatella.  These  unite  and  form  a  large 
vessel  (the  radial  vein),  which  ascends  along  the  outer  side  of  the  forearm, 
receiving  many  branches  from  both  its  surfaces,  to  the  elbow,  where  with 
the  median  cephalic  it  forms  the  cephalic  vein. 

The  Median  Vein  collects  the  blood  from  the  palmar  surface  of  the 
hand  and  middle  of  the  forearm,  joining  the  radial  and  anterior  ulnar 
veins.  Just  below  the  bend  of  the  elbow  it  receives  a  communicating 
branch  from  the  deep  veins  of  the  forearm,  and  divides  into  an  outer  or 
median  cephalic,  and  inner  or  median  basilic,  the  former  uniting  with  the 
radial  to  form  the  cephalic  vein,  and  the  latter  with  the  trunk  formed  by 
the  union  of  the  anterior  and  posterior  ulnar  veins,  to  form  the  basilic. 

Cutaneous  Nerves, — The  anterior  branch  of  the  external  or  musculo- 
cutaneous passes  down,  usually  beneath  the  median  cephalic  vein,  along 
the  radial  border  of  the  forearm  to  the  ball  of  the  thumb.  It  com- 
municates with  the  anterior  filament  of  the  internal  cutaneous  and  with 
the  palmar  cutaneous  of  the  median.  It  is  in  front  of  the  radial  artery, 
and  some  filaments  pierce  the  fascia  and  accompany  the  radial  to  the  back 
of  the  wrist,  and  supply  the  wrist  joint.  Just  below  the  middle  of  the 
forearm  it  gives  off  one  or  two  branches  to  its  posterior  aspect,  which 
reach  nearly  to  the  wrist,  and  communicate  with  the  radial  and  lower 
external  cutaneous  branch  of  the  musculo- spiral. 

The  Badial  Nerve  runs  along  the  front  of  the  outer  side  of  the  fore- 
arm to  the  junction  of  its  middle  and  lower  third.  It  is  at  first  rather  to 
the  outer  side  of  the  radial  artery,  and  about  three  inches  above  the  wris-t 
pierces  the  deep  fascia  at  the  outer  border  of  the  forearm,  and  divides  into 
two  branches,  outer  and  inner.  These  supply  the  back  of  the  radial  side 
of  the  hand  and  fingers,  and  have  been  dissected  with  that  region. 

The  Anterior  Brarich  of  the  Internal  Cutaneous  Nerve  passes  partly 
in  front  and  partly  behind  the  median  basilic  vein  on  the  anterior  surface 
of  the  ulnar  side  of  the  forearm,  supplying  the  skin  as  far  as  the  wrist, 
and  joining  a  cutaneous  branch  from  the  ulnar  and  the  external  cutaneous. 

The  Superficial  Cutaneous  Branch  of  the  Ulnar  pierces  the  deep 
fascia  near  the  wrist  and  communicates  with  the  preceding. 

Directions, — After  cleaning  these  structures  and  tracing  them  to  where 
they  pierce  the  deep  fascia,  the  student,  having  studied  the  anterior  annu- 
lar ligament,  must  reflect  the  deep  fascia  by  incisions  similar  to  those 
through  which  he  reflected  the  skin,  and  must  study  its  various  processes 
and  attachments.     The  anterior  annular  ligament  has  to  be  left  for  the 
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present,  but  the  cutuiieou»<  vcrtsela  and  nerves,  with  the  exception  of  the 
palmar  cutaneous  branches  of  the  median  and  ulnar,  are  to  be  reflected. 
At  the  upper  jiart  of  the  forearm  the  deep  fascia  will  be  found  intimately 
blended  with  the  muscles  which  arise  from  its  under- surface, 


Flo,  I3S.— Ct'TANBOl'S  NEBVES  AND  VEINS  OP  PROST  OF  RIOHT  ARM. 
below  th«  tnlmiir  f»«l.. 

The  Aponeurosia  or  Deep  Fascia  of  the  forearm  ie  a  strong  glistening 
membranous  investment,  which  forms  a  general  sheath  for  the  muscles  of 
this  region,  and  from  its  deep  surface  gives  off  intermuscular  septa,  which 
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separate  and  enclose  the  various  muscles.  Like  that  of  the  arm,  it  is 
composed  principally  of  circular  fibres  strengthened  by  longitudinal  and 
oblique  ones,  which  descend  from  the  humeral  condyles,  from  tlie  olecranon, 
and  from  the  semilunar  or  bicipital  fascia. 

The  anterior  part  of  this  aponeurosis  ^^the  part  now  being  dissected)  is 
much  weaker  than  the  posterior,  and  is  continued  below  into  the  anterior 
annular  ligament  of  the  wrist.  Near  the  elbow  it  is  stronger  than  in  the 
middle  of  the  forearm,  and  receives  fibrous  expansions  from  the  biceps 
and  brachialis  anticus.  In  the  hollow  just  below  the  elbow-bend  there  is 
a  small  oval  aperture,  which  transmits  a  short  communicating  branch  be- 
tween the  superficial  and  deep  veins  of  the  forearm.  A  little  above  the 
wrist  it  forms  a  sheath  for  the  tendon  of  the  palmaris  longus,  which 
pierces  it,  passing  over  the  annular  ligament  to  the  palmar  fascia.  Longi- 
tudinal white  lines  indicate  the  position  of  the  intermuscular  septa,  and 
separating  the  superficial  from  the  deep  flexors  is  a  horizontal  process 
which  is  given  off  from  this  fascia :  this  is  stronger  below  than  above, 
where  it  usually  consists  of  thin  connective  tissue.  It  is  pierced  close  to 
the  outer  side  of  the  pisiform  bone  by  the  ulnar  vessels  and  nerve. 

The  Anterior  Annular  Liganierit  is  a  deep  thickened  portion  of  this 
deep  fascia,  in  front  of  the  wrist.  It  is  a  strong  fibrous  band  arching  over 
the  front  of  the  carpus,  and  completing  the  deep  groove  on  the  front  of 
the  carpal  bones  into  a  canal,  beneath  which  the  flexor  tendons  pass.  Its 
attachments  will  be  subsequently  dissected.  Its  upper  margin  is  con- 
tinuous with  the  deep  fascia  of  the  forearm,  and  receives  fibres  from  the 
tendon  of  the  flexor  carpi  ulnaris ;  and  its  lower  margin  is  connected  with 
the  palmar  fascia. 

Position  of  Parts, — In  front  of  the  elbow  is  a  depression  which  has 
already  been  partly  dissected.  In  this  space,  from  within  outwards,  the 
student  must  define  the  ulnar  recurrent  artery,  median  nerve,  the  brachial 
artery  giving  off  the  radial  and  ulnar,  the  tendon  of  the  biceps,  and  the 
musculo-spiral  nerve.  On  the  outer  side  will  be  found  the  supinator 
longus,  and  in  the  lower  half  of  the  forearm,  between  it  and  the  flexor  car^ji 
radialis,  is  the  radial  artery.  On  the  inner  side  will  be  found  the  super- 
ficial flexors  and  pronators,  and  at  the  lower  part  of  the  forearm,  between 
the  flexor  carpi  ulnaris  and  the  flexor  sublimis  digitorum,  will  be  seen  the 
ulnar  artery  and  nerve.     These  pass  over  the  anterior  annular  b'gament. 

Holloiv  in  Front  of  the  Elbow.  Boundaries. — This  space  corresponds 
to  the  popliteal  hollow  at  the  back  of  the  knee.  It  is  a  triangular  interval 
with  the  hose  above,  which  corresponds  to  a  transverse  line  just  above  the 
condyles.  Its  otiter  side  is  formed  by  the  supinator  longus,  and  its  inner 
by  the  pronator  radii  teres.  It  is  covered  in  by  the  skin  and  superficial 
and  deep  fasciae,  and  its  floor  is  formed  by  parts  pf  the  brachialis  anticus 
and  supinator  brevis. 

Contents. — This  hollow  contains  the  brachial  artery  and  its  venae 
comites,  and  radial  and  ulnar  branches,  the  median  and  musculo-spiral 
nerves,  recurrent  radial  and  anterior  ulnar  recurrent  arteries,  the  tendon 
of  the  biceps,  some  fat,  and  one  or  two  lymphatic  glands. 

Position  of  Parts. — In  the  midline  is  the  brachial  artery,  which 
divides  opposite  the  coronoid  process  of  the  ulna  into  the  radial  and  ulnar. 
The  median  nerve  is  on  the  inner  side  of  the  artery,  but  distant  from  it 
below  about  half  an  inch.     The  biceps  tendon  is  on  the  outer  side  going 
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to  the  radius;  and  still  more  external,  lying  upon  the  supinator  bievia,  and 
partly  concealed  by  the  sujiinator  longus,  is  the  musculo- spiral  nerve. 
The  radial  recurrent  artery  is  near  the  musculo-spiral  on  the  outer  side, 
and  the  anterior  ulnar  recurrent  is  internal  to  the  median  nerve.  The 
lymphatic  glands  lie  on  the  sides  of  the  brachial  artery,  and  one  just 
below  its  bifurcation  between  the  radial  and  ulnar. 

MuHcles  on  the  Front  of  the  Forearm. — These  are  divided  into  a 
superficial  and  deep  layer.  There  are  five  in  the  superficial  layer  which 
arise  from  the  inner  humeral  condyle  mostly  by  a  common  tendon.     They 
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are  the  supprjicial  fiexor^  aiul  pronators,  and  from  within  outwards  are 
the  pronator  teres,  flexor  carpi  radialis,  })almaris  longus,  flexor  rarpi 
ulnaris;  and  deeper  and  bigger  than  any  of  these  is  the  flexor  sublimis 
digitorum.  These  are  the  8ui>erficial  muscles  of  the  anterior  Irrackial 
rey'nin. 

The  Pronator  Sadii  Terei  is  the  most  external  of  the  group,  and  arisen 
by  two  heads.  The  larger  and  more  superficial  comes  from  the  upper 
iiart.  of  the  inner  condyle,  from  the  common  tendon,  intermuscular  septum, 
and  deep  fascia.     The  second  head  is  a  thin   fasciculus,  deeply  placed, 
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and  arises  from  the  inner  margin  of  the  coronoid  process  of  the  ulna, 
below  the  coronoid  origin  of  the  flexor  sublimis  digitorum,  and  joins  the 
larger  slip  at  an  acute  angle.  Between  these  two  slips  the  median  nerve 
enters  the  forearm.  The  fleshy  belly  formed  by  the  union  of  the  heads 
passes  obliquely  down  and  out  across  the  forearm,  and  ends  in  a  flat  tendon 
which  tiums  over  the  outer  margin  of  the  radius,  and  is  inserted  into  a 
rough  surface,  an  inch  in  length,  at  the  middle  of  the  outer  surface  of  the 
radial  shaft. 

Relations. — Anteriorly  are  the  deep  fascia,  the  supinator  longus,  and 
the  radial  vessels  and  nerve ;  posteriorly  are  the  brachialis  anticus, 
flexor  sublimis  digitorum,  the  ulnar  artery  and  median  nerve ;  the  small 
head  of  origin  of  the  muscle  being  placed  between  the  vessel  and  nerve. 
Its  inner  border  is  in  contact  with  the  flexor  carpi  radialis,  and  its  outer 
border  forms  the  inner  boundary  of  the  triangular  hollow  at  the  elbow-bend, 
and  is  in  close  relation  with  the  median  nerve. 

Actions, — It  assists  in  bringing  the  radius  forwards  over  the  ulna, 
and  thus  pronating  the  hand;  but  if  the  radius  be  fixed^  it  brings 
that  bone  towards  the  humerus  and  flexes  the  elbow*  In  climbing  it 
may  assist  to  bring  the  hiunerus  towards  the  forearm,  thus  helping  to 
raise  the  body. 

Nerve. — The  median. 

Varieties, — Its  coronoid  head  may  be  absent,  or  it  may  very  rarely 
exist  as  a  separate  muscle,  inserted  into  the  front  of  the  radius  higher  up 
than  the  rest  of  the  usual  muscle.  Sometimes  a  slip  arises  from  the 
intermuscular  septum  above  the  inner  condyle,  or  from  the  supra-condyloid 
process  when  that  is  present ;  and  this  peculiarity  may  be  associated  with 
the  deviation  of  the  brachial  artery,  accompanied  by  the  median  nerve 
beneath  the  bony  process.  It  may  have  a  third  head  of  origin  from  the 
biceps  or  from  the  brachialis  anticus.  The  coronoid  head  may,  instead  of 
joining  the  other  head  of  the  pronator  teres,  be  connected  with  the  flexor 
car}>i  radialis  or  palmaris  longus. 

The  Flexor  Carpi  Radialis  arises  from  the  inner  condyle  by  the  common 
tendon,  from  the  intermuscular  septa  and  from  the  deep  fascia.  It  is 
aponeurotic  and  slender  at  its  commencement,  but  increases  as  it  descends, 
and  ends  about  the  middle  of  the  forearm  in  a  flat  tendon,  which  forms 
the  lower  two-thirds  of  the  muscle.  This  passes  beneath  the  anterior 
annular  ligament  in  a  special  compartment  at  its  outer  side,  runs  through 
a  groove  on  the  palmar  aspect  of  the  trapezium  (which  is  converted  into  a 
canal  by  a  fibrous  sheath  and  lined  by  a  synovial  membrane),  and  is  inserted 
into  the  base  of  the  metacarpal  bone  of  the  index  finger  on  its  palmar 
and  outer  aspects,  and  frequently  by  a  slip  into  the  metacarjml  bone  of 
the  middle  finger. 

Relations. — Superficially,  with  the  skin  and  deep  fascia ;  deeply,  with 
the  flexors  sublimis  and  longus  poUicis  and  wrist  joint.  Its  inner  border 
is  in  relation  with  the  palmaris  longus  above,  and  the  median  nerve  below, 
and  its  outer  border  with  the  pronator  radii  teres  above,  and  radial  vessels 
below. 

Action. — It  flexes  the  wrist  on  the  radial  side  and  inclines  the  hand 
outwards,  and  continuing  to  contract  it  flexes  the  elbow.  It  may  assist 
the  pronator  teres  in  climbing. 

Nci^ve. — The  median. 
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Varieties. — It  may  be  absent  in  one  or  both  arms,  or  there  may  be  an 
extra  muscle,  named  by  Wood  the  Flexor  Cai'pi  radialis  brevis  or  pro- 
fundus. This  is  present  about  six  times  in  seventy  subjects.  It  is  placed 
beneath  the  flexor  carpi  radialis,  and  arises  usually  from  the  outer  side  of 
the  radius  above  the  pronator  quadratus,  and  below  the  flexor  pollicis,  and 
is  inserted  into  the  base  of  the  middle  metacarpal  bone  and  os  magnum, 
but  many  varieties  have  been  described  both  with  respect  to  its  origin 
and  insertion.  Its  origin  may  be  connected  by  an  additional  slip  with 
the  coronoid  process  of  the  ulna,  or  with  the  t-endon  of  the  biceps  or 
semilunar  fascia,  and  its  insertion  may  be  into  the  trapezium,  or  into  the 
third  or  fourth  metacarpal  bone,  as  well  as  into  the  second.  The  coronoid 
slip  of  the  pronator  teres  may  be  connected  with  it. 

The  Pfidmaris  Longns,  the  smallest  muscle  of  this  group,  is  a  slender 
fusiform  muscle  arising  from  the  inner  condyle  by  the  common  tendon 
and  from  the  intermuscular  septa,  and  ends  in  a  long  slender  flattened 
tendon,  which  is  inserted  into  the  palmar  fascia  near  the  middle  of  the 
wrist,  and  sometimes  joins  the  short  muscles  of  the  thumb  by  a  tendinous 
slip.  Its  tendon  pierces  the  deep  fascia  of  the  forearm,  and  passes  over 
the  anterior  annular  ligament,  to  w^hich  it  is  connected. 

Relations, — Superficially^  with  the  deep  fascia ;  internally^  with  the 
flexor  carjii  ulnaris,  and  the  median  nerve  is  close  to  the  inner  and  posterior 
side  of  the  tendon  just  above  the  wrist;  externally^  with  the  flexor  carj^i 
radialis. 

Action. — It  is  a  tensor  of  the  palmar  fascia,  and  can  also  flex  the 
wrist  and  elbow,  assisting  the  other  muscles  having  similar  actions. 

Nerve. — The  median. 

Varieties. — It  is  a  very  variable  muscle,  and  is  absent  in  about  ten 
per  cent,  of  subjects.  Its  fleshy  belly  is  sometimes  very  long,  or  it  may 
occupy  the  middle  of  the  muscle,  its  extremity  being  tendinous,  or  it  may 
be  muscular  at  its  lower  end,  its  upper  portion  being  tendinous.  Occa- 
sionally there  is  a  second  palmaris  longus  placed  on  the  inner  side  of  the 
l)receding,  one  muscle  having  the  ordinary  shape,  while  the  other  has  one 
of  the  forms  just  described.  The  second  palmaris  ends  below  usually  in 
the  annular  ligament,  deep  fascia,  or  partly  in  the  small  muscles  of  the 
little  finger.  The  origin  of  the  ordinary  palmaris  may  pass  up  to  the 
triceps  muscle. 

The  Flexor  Carpi  Ulnaris. — The  innermost  muscle  of  this  group  arises 
by  two  heads  connected  by  a  tendinous  arch,  between  which  the  ulnar 
nerve  passes  down  and  the  posterior  ulnar  recurrent  artery  runs  up.  One 
head  arises  from  the  inner  condyle  of  the  humerus  by  the  common  tendon  ; 
the  other  from  the  inner  margin  of  the  olecranon  and  by  an  aponeurosis 
from  the  upi^er  two-thirds  of  the  posterior  border  of  the  ulna  (this  aponeu- 
rosis is  intimately  connected  with  the  deep  fascia  of  the  limb),  and  from 
the  intermuscular  sei)tum.  The  fibres  end  in  a  shortish  tendon  on  the 
anterior  part  of  the  lower  half  of  the  muscle,  and  is  inserted  into  the 
pisiform  bone,  and  is  prolonged  by  tendinous  or  ligamentous  bands  to  the 
anterior  annular  ligament,  to  the  base  of  the  fifth  metacarpal  and  unciform 
bones,  and  to  the  muscles  of  the  little  finger.  There  is  sometimes  a  small 
bursa  between  it  and  the  pisiform. 

Relations. — Superficially^  vfith  the  deep  fascia,  with  which  it  is  closely 
connected ;  deeply^  with  the  flexor  sublimis  and  profundus,  the  pronator 
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quadrat  us,  and  the  ulnar  vessels  and  nerve.  Its  outer  or  radial  border  is 
in  relation  above  with  the  palmaris  longus,  and  in  its  lower  two-thirds  with 
the  ulnar  vessels  and  nerve.  Its  tendon  pierces  the  anterior  annular 
ligament. 

Actions. —  It  flexes  the  wrist  on  its  ulnar  side,  and  draws  the  hand 
mwards,  it  then  bends  the  elbow  joint.  Acting  from  below,  it  assists  the 
2)revious  muscles  in  climbing. 

Groove. — The  ulnar. 

Varieties, — Sometimes  there  is  a  supemumary  muscle  passing  from 
the  inferior  fourth  of  the  anterior  surface  of  the  ulna  to  the  unciform,  and 
occasionally  some  muscular  fibres  jjass  transversely  from  the  internal 
condyle  to  the  ulna  just  above  the  ulnar  nerve.  At  times  its  tendon  gives 
fibres  to  the  anterior  annular  ligament. 

The  Radial  Artery  is  one  of  the  two  terminal  branches  into  which  the 
brachial  divides.  It  appears  from  its  direction  to  be  the  continuation  of 
the  brachial,  though  it  is  not  so  large  as  the  ulnar.  It  passes  along  the 
front  of  the  outer  side  of  the  forearm  to  the  lower  «nd  of  the  radius,  below 
which  it  winds  round  the  outer  border  of  the  wrist,  and  at  the  back  of  the 
space  between  the  metacarpals  of  the  thumb  and  forefinger  passes  forwards 
into  the  palm  of  the  hand  and  crosses  to  its  inner  side  to  join  the  deep 
branch  of  the  ulnar  artery  and  form  the  deep  palmar  arch. 

In  the  forearm  it  extends  from  opposite  the  radial  neck  to  the  anterior 
part  of  the  styloid  process,  being  to  the  inner  side  of  the  radial  shaft  above, 
and  in  front  of  it  below.  A  line  drawn  from  the  centre  of  the  elbow  to 
the  fore  part  of  the  radial  styloid  process  will  indicate  its  position. 

It  is  more  superficial  than  the  ulnar,  and  its  upper  part  is  rather  deeper 
than  its  lower.  In  front  of  it  are  the  skin,  superficial  and  deep  fasciae, 
and  it  is  slightly  overlapped  above  by  the  supinator  longus.  Behind  it 
are  the  tendon  of  the  biceps,  the  supinator  brevis,  and  pronator  radii  teres, 
the  radial  head  of  the  flexor  sublimis,  the  flexor  longus  poUicis,  the  pronator 
quadratus,  and  the  lower  end  of  the  radius.  It  is  between  the  supinator 
longus  and  the  pronator  teres  in  its  upper  third,  and  in  its  lower  between 
the  tendons  of  the  flexor  carpi  radialis  and  supinator  longus.  Accompanying 
veins  lie  on  its  sides  and  join  by  branches  over  the  artery.  The  radial 
nerve  runs  along  the  outer  side  of  the  vessel  in  the  middle  third  of  its 
course,  and  some  twigs  of  the  musculo-cutaneous  nerve  cross  along  the 
lower  part  of  the  vessel  as  it  winds  round  the  wrist.  It  is  separated 
from  the  supinator  brevis  by  some  fatty  tissue.  The  pulse  is  usually  taken 
at  the  lower  part  of  the  radial  artery  just  above  the  wrist. 

Branches. — In  the  forearm  the  radial  gives  off"  the  following  branches : 
the  radial  recurrent,  superficialis  vola?,  anterior  carpal,  and  several  mus- 
cular. 

The  Radial  Recurrent  varies  much  in  size,  and  is  the  first  branch, 
being  given  off  immediately  below  the  elbow.  It  passes  transversely  out- 
wards, and  then  upwards  between  the  branches  of  the  musculo-spiral  nerve, 
resting  on  the  supinator  brevis,  and  is  then  between  the  supinator  longus 
and  brachialis  anticus.  It  supplies  the  upper  part  of  the  muscles  at  the 
outer  side  of  the  limb,  and  anastomoses  in  front  of  the  outer  condyle  with 
the  terminal  branches  of  the  superior  profunda  artery.  A  branch  of 
moderate  size  is  given  off  from  the  lower  side  of  this  artery  to  anastomose 
with  the  posterior  interosseous  recurrent. 
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The  MiiacuXar  branches  supply  the  muscles  on  the  radial  side  of  the 
forearm. 

The  Superfidalia  Voteisgiven  offusuallj  just  where  the  radial  inabout 
to  wind  round  the  wrist.  It  is  variable  in  size,  in  its  place  of  origin,  and 
in  most  instances  ends  in  the  muscles  of  the  thumb,  but  in  others  it  is 
larger,  and  passes  between  the  thumb  muscles,  supplying  them,  and  anas- 
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tiimoses  with  the  end  of  the  idnar  artery  completing  the  superficial  jvalmar 
arch.     It  may  be  as  large  as  the  continuation  of  the  radial. 

The  Anterior  Vaijial  is  small  and  is  given  off  near  the  lower  border  of 
the  jironator  quadratus,  and  runs  inwards  in  front  of  the  radiuo.  It  joins 
the  anterior  carpal  from  the  ulnar,  and  forms  an  arch  in  front  of  and  above 
the  radio-car]^)aI  articulation,  from  which  branches  descend  and  supply  the 
wrist  joint. 
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Varieties  of  the  Radial  Artery, — This  vessel  ia  less  subject  io  varia- 
tion than  the  ulnar,  but  may  deviate  as  to  its  origin,  course,  or  branches. 
Its  origin  varies  in  the  propori:ion  of  about  one  to  eight  cases.  It  more 
commonly  is  given  off  high  up,  but  very  rarely  lower  than  usual.  The 
upper  part  of  the  brachial  is  a  more  frequent  source  of  origin  than  the 


L   PABTS  Of   RADIAL 

t  IniUratH  the  digiTHlx  hetore  blfBTotloii  Intd  the  FoHiUnil  digltnli.  tmil  <  pulDtK  to  tlie  Utla.    The  MiiIitr  of 
■taown  OD  Uie  jodsi  uhI  the  leadiHis  ot  the  Oeioxi  aub.  >ud  ptcf.  cia  the  other  dlglu. 

axillary.  It  deviates  lesa  frequently  than  the  ulnar,  but  has  been  found 
lying  over  the  deep  fascia  instead  of  beneath  it,  or  on  the  surface  of  the 
supinator  longus  instead  of  near  its  inner  border,  and  as  it  turns  to  the 
back  of  the  wrist  it  haa  been  seen  to  pass  over  inistead  of  under  the 
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extensor  tendona.  When  there  are  vasa  aberrantia  from  the  brachial  or 
axillary  arteries  they  commonly  end  in  the  radial  or  one  of  its  branches. 
Other  peculiarities  of  the  radial  have  been  given  in  describing  the  anoma- 
lies of  the  axillary  and  brachial  arteries. 

Peculia7\tiee  of  the  Branches. — The  radial  reev/rrent  may  be  very 
large,  or  represented  by  several  small  branches.  If  the  radial  itself  be 
given  off  from  the  brachial,  its  recurrent  branch  has  been  seen  passing 
beneath  the  biceps  tendon,  and  in  other  cases  of  the  origin  of  the  radial 
high  up,  the  recurrent  vessel  comes  from  the  brachial  trunk,  or  from  the 
ulna;  and  more  rarely  from  the  interosseous. 


Pttinalur  qmid. 
031.  netcpl.  poll. 


,  110.— Dbep  muscles  0 


The  Superjicml  Volar  is  often  very  small,  and  ends  in  the  thumb 
muscles  without  joining  the  imlmar  arch  or  any  of  the  digital  arches.  In 
cases  where  it  is  enlarged  it  gives  one  or  two  digital  branches  and  may  or 
may  not  anastomose  with  the  superficial  arch.  It  may  arise  from  the 
radial  an  inch  and  a  half  higher  than  usual.  The  radial  very  frequently 
gives  off  a  communicating  branch  to  the  superficial  arch  near  the  lower 
border  of  the  abductor  pollicis. 

The  Carpal  and  Jnterosaeoue  or  Metacarpal  branches  of  the  radial 
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may  be  Buialt,  and  their  place  be  supplied  by  the  perforating  branch  of  the 
anterior  interosseous. 

ThejSrsi  Dorsal  Interosseous  or  Metacarpal  is  often  large  enough  to 
furnish  the  collateral  digital  between  the  index  and  middle  iingers, 

J>iaeection. — Divide  the  flexor  carpi  radialia  and  palmaris  longus  near 


«.  Radla.  indlcls 


Fig.  141.— Arteries  of  left  kurkarm  and  hand.    .Superficial  dissection. 

>,  17, 1«.  DigiUl  sad  colinH-niH.    Im..i:«liir  unit  oiinn™™  hra.icliB  tn  civtii  off  In  H>p  ooumc  or  tbe  tomcIs,  uml 

their  origins  and  reflect  them,  noticing  small  branches  of  the  median  nerve 
and  ulnar  artery  entering  their  under- surface. 

The  'SleiOT  Snblimii  Sigitonun  or  PerfontQa  is  the  largest  of  the 
superficial  layer.  It  is  broad  and  flat,  and  arises  by  three  heads.  One 
head  comes  from  the  internal  humeral  condyle  by  the  common  tendon, 
from  the  internal  lateral  ligament  of  the  elbow,  and  from  the  intermuscular 
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septum.  The  second  head  arises  from  the  inner  side  of  the  coronoid  pro- 
cess of  the  ulnar,  above  the  ulnar  origin  of  the  pronator  teres.  The  third 
head  takes  origin  by  a  thin  flat  portion  from  the  oblique  line  of  the  radius 
and  from  the  anterior  border,  extending  from  the  tubercle  to  the  insertion 
of  the  pronator  teres.  The  fibres  pass  down  vertically  and  divide  about 
the  middle  of  the  forearm  into  four  tendons,  which  pass  beneath  the 
anterior  annular  ligament  in  pairs,  the  anterior  pair  consisting  of  the 
tendons  for  the  middle  and  ring  fingere,  and  the  poatei^ior  of  those  for  the 
index  and  middle  fingers.  The  tendon  for  the  little  finger  is  smaller  than 
the  rest.  It  is  inserted  into  the  sides  of  the  second  phalanges  after 
piercing  the  profundus  digitorum ;  its  arrangement  will  be  completed  in 
the  dissection  of  the  hand. 

Rdations. — In  the  forearm,  euperficiallyy  with  the  superficial  muscles 
and  deep  fascia ;  poaieriorly^vfith  the  flexor  profundus,  flexor  longus  pollicis, 
median  nerve  and  ulnar  vessels  and  nerve.  It  is  crossed  near  its  radial 
origin  by  the  radial  artery. 

Actions. — It  bends  the  second  phalanges  and  can  then  bring  the  first 
phalanges  towards  the  palm,  as  it  is  bound  to  them  by  the  flexor  sheaths.  It 
can  also  flex  the  wrist  and  elbow  joints. 

Nerve. — The  median. 

Varieties, — Its  radial  origin  is  occasionally  absent,  and  the  body  of  the 
muscle  may  be  subdivided  so  that  there  is  a  distinct  fleshy  belly  for  each 
tendon.  This  occurs  most  frequently  with  the  portion  on  the  radial  and 
little  finger  sides.  The  little  finger  tendon  may  be  absent,  and  there  may 
be  a  small  extra  tendon  to  the  index  finger.  It  may  be  connected  t^  the 
flexor  profundus  or  flexor  longus  pollicis  by  a  muscular  slip.  An  additional 
small  muscle,  the  radio-carpalis^  arising  from  the  outer  border  of  the 
radius,  generally  above  the  pronator  quadratus,  and  being  inserted  variably 
into  the  trapezium,  os  magnum,  or  some  other  carpal  bone,  or  into  one  of 
the  metacarpals,  has  been  observed. 

The  THnar  Artery  is  the  larger  of  the  two  branches  of  the  brachial,  and 
passes  along  the  front  of  the  inner  side  of  tne  forearm,  across  the  anterior 
annular  ligament  on  the  outer  side  of  the  pisiform  bone,  into  the  palm, 
and  forms  the  superficial  palmar  archj  being  sometimes  joined  by  a 
branch  from  the  radial.  It  crosses  obliquely  inwards  and  is  deep  at  the 
upper  part,  but  superficial  in  its  lower  half. 

Rdations  in  the  Forearm. — It  is  deep  in  its  upper  half,  and  describes  a 
slight  curve,  the  convexity  of  which  is  directed  outwards.  In  front  of  it 
are  the  superficial  flexors,  excepting  the  carpi  ulnaris.  It  is  crossed  by  the 
median  nerve,  and  in  its  outer  half  has  only  the  superficial  and  deep  fasciae 
in  front  of  it.  Behind  are  the  brachialis  anticus  and  flexor  profundus 
digitorum.  On  its  inner  side  are  the  flexor  carpi  ulnaris,  the  ulnar  nerve 
in  its  lower  two-thirds,  and  the  median  for  about  an  inch  near  the  bend  of 
the  elbow.  On  its  outer  side  are  the  flexor  sublimis  and  the  median 
nerve.  Two  venae  comites  are  placed  on  the  sides  of  the  vessel  and 
joined  by  transverse  branches  in  front  and  behind  it.  The  ulnar  nerve 
and  its  palmar  branch  accompany  the  vessel  over  the  anterior  annular 
ligament,  but  the  trunk  of  the  nerve  is  on  the  inner  side  and  rather  pos- 
terior to  the  vessel.  A  small  twig  of  the  ulnar  nerve  descends  on  the 
artery  to  the  palm  of  the  hand,  sending  filaments  around  the  vessel.  It  is 
continued  down  to  the  flexor  profundus  by  a  thin  layer  of  membrane. 
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Branches. — In  the  forearm  the  ulnar  gives  off  the  anterior  and  pos- 
terior recuirents,  common  interosseous,  muscular  branches,  anterior  and 
post«rior  carpal,  and  metacarpal  branches. 

The  Anterior  Ulnar  Recurrent  Branch  is  given  off  just  below  the  elbow, 
usually  with  the  ]>osterior  recurrent,  and  pasEes  up  and  in  between  the 
brachialis  anticus  and  pronator  teres,  supplying  them,  and  anastomosed  in 


11.  Deep  In 
It.  AiiUrio 

u.niciui 


Via.  112.— abtbries  ov  left  forbarm  akd  hand.    Demf  disbectio;;. 
front  of  the  inner  condyle  with  the  inferior  profunda  and  the  anaatomotica 


The  Postenor  I/tnar  .ficCTtrrent  is  larger  than  the  anterior,  may  be  given 
off  with  the  preceding,  or  may  arise  somewhat  lower  down.  It  passes  in 
and  back  beneath  the  flexor  sublimis,  and  ascends  in  the  interval  between 
the  inner  condyle  and  olecranon,  beneath  and  between  the  two  heads  of  the 
6ezor  carpi  ulnaris.     It  supplies  the  joint  and  parts  of  the  neighbouring 
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muscles  and  the  nerve  itself,  and  anastomoses  with  the  inferior  profunda, 
anastomotica  magna,  and  over  the  olecranon,  with  the  posterior  interos- 
seous recurrent. 

The  common  Interosseous  is  the  largest  branch  of  the  ulnar,  and  is  a 
short  thick  trunk  about  an  inch  long,  being  given  off  immediately  below 
the  radial  tuberosity.  It  passes  to  the  back  of  the  forearm  above  the 
upper  border  of  the  interosseous  membrane,  and  divides  into  an  anterior  and 
posterior  interosseous  branch.     These  will  be  subsequently  dissected. 

Muscular  branches  from  the  ulnar  supply  the  muscles  along  the  inner 
side  of  the  forearm,  and  some  of  them  pierce  the  interosseous  ligament  to 
supply  parts  of  the  extensor  muscles. 

The  Anterior  Carpal  is  a  very  small  vessel,  which  passes  across  the 
front  of  the  carpus  beneath  the  flexor  profundus,  and  inosculates  with  the 
anterior  radial  carpal,  forming  an  arch  which  supplies  the  carpal  bones  and 
articulations^  and  anastomoses  above  with  the  anterior  interosseous,  and 
below  with  the  recurrent  branches  from  the  deep  palmar  arch. 

The  Metaxwrpal  artery  may  be  a  branch  of  the  posterior  carpal,  or  may 
be  given  off  from  the  ulnar  near  its  lower  end,  arising  as  a  separate 
vessel. 

The  Posterior  Carpal  is  very  small,  and  is  given  off  just  above  the  pisi- 
form bone,  and  turns  back  under  the  Flex.  Carp.  Ulnaris  along  the  meta- 
carpal bone  to  the  little  finger,  being  its  inner  dorsal  branch. 

Varieties. — ^This  may  effect  its  origin,  course,  size,  and  branches. 

Origin. — About  once  in  thirteen  cases  it  varies  in  its  origin,  and,  with 
one  exception,  in  which  it  arose  two  or  three  inches  below  the  elbow,  it 
was  given  off  either  from  the  axillary  or  brachial,  but  very  frequently 
from  the  latter.  Gruber  in  a  case  of  high  origin  of  this  vessel  noticed  a 
transverse  branch  connecting  it,  opposite  the  elbow,  with  the  brachial. 

Course* — Its  position  is  more  variable  than  that  of  the  radial.  When 
arising  high  up  it  nearly  always  is  superficial  to  the  superficial  flexors  (one 
exception  has  been  noted),  but  is  beneath  the  deep  fascia ;  it  may,  how- 
ever, be  subcutaneous.  In  one  case  of  high  origin  it  divided  subcu- 
taneously  into  the  superficial  and  deep  branch.  When  the  vessel  is 
subcutaneous,  it  may  continue  in  that  position  or  become  sub-aponeurotic 
lower  down,  and  be  distributed  in  the  usual  manner.  The  vessel  from 
which  the  high  ulnar  comes  afterwards  divides  into  the  radial  and  common 
interosseous,  the  latter  being  usually  a  branch  of  the  ulnar.  It  is  there- 
fore probable  that  this  unusual  arrangement  is  a  consequence  of  an  early 
obstruction  of  the  ulnar  artery  below  the  origin  of  the  interosseous,  and 
the  development  of  a  superficial  vasa  aberrans  which  unites  the  part  of 
the  ulnar  below  the  obstruction  with  the  axillary  or  brachial. 

In  these  abnormalities  the  interosseous  comprises  the  portion  of  the 
ulnar  above  the  obstruction  as  well  as  the  ordinary  interosseous  branch, 
and  this  view  is  borne  out  by  the  fact  that  the  recurrent  ulnar  branches 
come  from  it. 

Its  size  may  vary  and  is  often  accompanied  by  opposite  and  compensa- 
ting divisions  in  the  radial. 

Branches. — Both  ulnar  recurrents  have  been  seen  to  come  from  the 
lower  part  of  the  brachial,  and  they  frequently  arise  from  the  ulnar  by  a 
common  trunk. 

The  Common  Interosseous  may  arise  from  the  brachial,  and  much  more 


DISSECTION  OF  THE    UPPER  LIMB.  231 

rarely  from  tlie  axillary,  and  the  anterior  and  posterior  interosseous  vessels 
aresometimeaderivedBoparately  from  the  ulnar.  Occasionally  the  branches 
of  the  anterior  interoBseous  are  numerous  and  large,  this  condition  being 


usually  associated  with  a  deficiency  in  the  radial  or  ulnar  arteries.  The 
nio»it  important  of  these  variations  is  the  enlargement  of  the  median 
branch  of  the  anterior  interoBseous. 
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The  Median  Artery,  or  Comes  A'ervi  Medmni,  is  occasionally  very  large 
and  may  be  regnrded  as  a  reinforcing  vessel.  It  usually  comes  from  the 
anterior  interosseous,  but  sometimes  from  the  ulnar,  and  very  rarely  from  the 
brachial.  It  aocom)>anie3  the  median  nerve  beneath  the  anterior  annular 
ligament  into  the  palm,  and  usually  ends  by  joining  the  siiperHcial  arch. 


—  DlSSBCTIOK  OP  THE  LAUOEB  KBRVB3  OF  THE  HIOHT  CFPEB  LIMD. 

nunul  annmunlistlon  between  tba  medlaD  and  maHnla-CDUnonil  li  repreKntea. 


Sometimes  it  gives  off  digital  branches,  and  in  other  cases  it  joins  digital 
vessels  coming  from  other  sources. 

The  Ulnar  Nerro  enters  the  forearm  between  the  inner  condyle  and 
olecranon,  and  also  between  the  two  heads  of  the  flexor  carpi  ulnads,  and 
descends  in  a  straight  course  along  the  ulnar  side  of  the  forearm,  internal 
to  the  artery,  resting  on  the  flexor  profundus,  its  upper  half  being  covered 
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hy  the  flexor  caqii  ulnaris,  and  iU  lower  half  being  on  the  outer  side  of  the 
muscle  beneath  the  akin  and  fascia.  It  is  some  distance  from  the  upper  third 
of  the  ulnar  artery,  but  is  close  along  its  inner  side  for  its  lower  two-thirds. 


Fia.  Hii.—N'erves  and  abtbbies  of  riobt  poseabm  and  hand.    Dkep  dissectioh. 

The  ODt  leDdonl  al  tlie  fl-i.  carp.  TtA..  mp.  lone.,  ud  ndUl  <] 
Dcrve.  tarnAag  u  arcb  in  the  [nliii.    The  uitar 

It  crosses  the  anterior  annular  ligament  on  the  radial  side  of  the  pisiform 
bone  a  little  internal  and  posterior  to  the  artery,  and  then  divides  into 
a  superficial  and  deep  palmar  branch. 
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Its  branches  in  the  firearm  are  articular,  miificular,  anterior,  and 
jwsterior  cutaneous,  the  latter  being  given  off  about  two  inches  above  the 
wrist. 

The  Articular  branehcs  are  upper  and  lower.  The  former  consist  of 
several  small  fiiamenls  and  supply  the  elbow  joint,  being  given  off  in  the 
groove  between  the  inner  condyle  and  olecranon.  The  latter  supply  the 
wrist  joint. 


Fio.  IIG,— External  aspect  op  bight  forearm,  biiowisq  brasches  of 

MUSCULO-SPIRAI.   KKBVB. 

The  MuBcvlar  branches  are  two,  one  for  the  flexor  carpi  ulnaris,  the 
other  for  the  inner  half  of  the  flexor  profundus  digitomm.  The  former 
enters  the  upper  part  of  the  muscle.  Both  are  given  off  near  the 
elbow. 

The  Cutaneous  branches  are  anterior  and  posterior.  The  latter  has 
been  dissected  with  the  Itack  of  the  forearm,  and  the  former  arises  about 
the  middle  of  the  forearm  and  divides  into  a  superficial  and  deep  branch. 
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The  Swperjlcial  pierces  the  deep  fascia  near  the  wrist,  supphes  the  skin 
and  joins  a  branch  of  the  internal  cutaneous  nerve.  This  branch  is  fre- 
quently absent.  The  deep  branch  lies  on  the  ulnar  artery  and  twining 
around  the  vessel  ends  in  the  skin  of  the  palm,  anastomosing  with  filaments 
of  the  median  and  ulnar  nerves. 

Varieties. — Usually  the  ulnar  nerve  gives  off  no  branches  in  the  arm, 
but  sometimes  small  branches  have  been  seen  to  supply  the  inner  head  of 
the  triceps.  Gruber  has  noticed  the  nerve  passing  in  front  of  the  inner 
condyle  in  three  cases.  And  Turner  has  recorded  an  instance  in  which 
this  nerve  gave  two  branches  to  the  flexor  sublimis  digitorum.  Henle 
says,  that  the  usual  anastomosis  between  the  median  and  ulnar  digitals  may 
be  wanting,  I  have  seen  cases  in  which  the  junction  between  these  digital 
nerves  has  been  sparse. 

The  Median  Kerve  passes  into  the  forearm  between  the  two  heads  of 
the  pronator  teres  and  separates  it  from  the  ulnar  artery  by  the  deep  head 
of  that  muscle,  and  courses  down  the  front  of  the  forearm  between  the 
sublime  and  deep  flexors.  Near  the  wrist  it  is  superficial,  lying  beneath 
the  fascia,  between  the  tendons  of  the  flexor  sublimis  and  flexor  carpi 
radialis,  to  the  inner  side  of  the  palmaris  tendon.  It  enters  the  palm 
beneath  the  anterior  annular  ligament  resting  on  the  flexor  tendons.  It 
is  here  somewhat  enlarged  and  of  a  reddish  colour,  and  divides  into  two 
nearly  equal  branches  which  are  external  and  internal. 

Branches. — In  the  forearm  these  are  muscular,  anterior  interosseous, 
and  palmar  cutaneous. 

The  Muscular  branches  are  given  off  near  the  elbow,  but  that  to  the 
pronator  teres  often  arises  above  the  joint.  They  supply  all  the  superficial 
muscles  except  the  flexor  ulnaris,  and,  indirectly,  the  median  by  its 
anterior  interosseous  branch,  supplies  the  deep  layer,  except  the  inner 
two  divisions  of  the  flexor  profundus. 

The  Anterior  Interosseous  nerve  is  the  longest  branch  of  the  median, 
is  given  off  at  the  upper  part  of  the  forearm,  and  accompanies  the  anterior 
interosseous  artery  on  the  interosseous  membrane,  suppljring  the  deep 
muscles,  namely,  the  flexor  carpi  ulnaris,  the  flexor  Ion gus  pollicis,  pronator 
quadratus,  and  the  outer  half  of  the  profundus  digitorum.  It  lies  between 
the  flexor  longus  pollicis  and  profundus  digitorum,  and  ends  in  the  pronator 
quadratus. 

The  Palinar  Cutaneous  Branch  arises  at  the  lower  part  of  the  forearm, 
pierces  the  deep  fascia  just  above  the  annular  ligament,  and  crossing  the 
ligament,  supplies  the  skin  about  the  middle  of  the  palm,  then  divides 
into  two  branches,  the  outer  of  which  supplies  the  skin  over  the  ball  of  the 
thumb,  and  joins  the  external  cutaneous  nerve  or  radial.  The  inner 
branch  supplies  the  skin  of  the  palm,  anastomosing  with  the  palmar 
cutaneous  of  the  ulnar. 

The  Kadial  Herve  is  the  smaller  of  the  two  terminal  branches  of  the 
musculo-spiral,  and  it  is  given  off  in  front  of  the  external  condyle,  beneath 
the  supinator  longus  and  a  little  external  to  the  radial  artery.  In  the 
middle  third  of  the  arm  it  is  in  close  relation  with  the  outer  side  of  the 
artery  beneath  the  supinator  longus,  and  about  three  inches  above  the 
wrist  it  passes  beneath  the  posterior  border  of  the  tendon  of  the  long 
supinator,  pierces  the  deep  fascia,  and  divides  into  an  external  and  internal 
branch.     No  branches  ar6  given  from  the  radial  while  it  is  sub-aponeurotic. 
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These  branches  have  been  described  with  the  dissection  of  the  back  of  the 
forearm,  but  it  may  be  here  mentioned  that  the  internal  branch  communi- 
cates above  the  wrist  with  the  branch  from  the  external  cutaneous  nene. 

Dissection. — To  expose  the  deep  layer  of  muscles,  divide  the  pronator 
teres  or  draw  it  to  the  radial  side  of  the  forearm.  The  other  flexors  should 
be  divided  about  their  middle,  being  careful  of  the  median  nerve  between 
the  sublime  and  deep  flexors.  Clean  the  muscles  and  define  the  anterior 
interosseous  vessels  and  nerve,  and  the  carpal  arteries.  The  deep  hori- 
zontal process  of  fascia  must  be  removed  to  expose  these  structures. 


TeDdon  o(  ttx,  p 

Fio.  147— Debpkbt  latbb  of  tub  fobkarm  hosclbs.    Bigut  side. 

Deep  Musclee  of  the  Anterior  Brachial  Region, — There  are  but  three 
muscles  in  this  layer.  The  Sexor  profundus  digitorum,  tying  on  the  ulnar 
flide  ;  the  flexor  longus  polUcis,on  the  radial  side;  and  the  pronator  quad- 
ratus  is  between  the  bones  near  their  lower  ends,  and  beneath  the  tendons 
of  the  others. 

The  Tlexor  Proftmdiu  3)igitomiii  or  Psifonuu  is  a  large  thick  muscle 
arising  from  the  upper  two-thirds  of  the  anterior  and  inner  surfaces  of  the 
shaft  of  the  ulna  enclosing  the  insertion  of  the  brachialis  anticus  above, 
and  below  extending  t«  near  the  pronator  quadratus.     It  also  takes  origin 
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from  a  depression  on  the  inner  side  of  the  coronoid  process,  and  by  a 
strong  aponeurosis  from  the  upper  two-thirds  of  the  posterior  border  uf 
the  ulna,  and  from  the  ulnar  half  of  the  interosseous  membrane.  These 
fibres  form  a  fleshy  belly  of  large  size,  which  ends  in  four  tendons  that 
pass  under  the  annular  ligament  beneath  the  tendons  of  the  flexor  sublimis, 
and  after  piercing  the  sublimis,  are  inserted  into  the  bases  of  the  last 
phalanges.  The  tendon  for  the  indez  finger  is  separated  from  the  others 
above  the  wrist,  the  rest  being  connected  together  by  tendinous  slips  and 
cellular  tissue  as  for  as  the  palm. 


OriifiD  of  fl«E.  pinL 


Fig.  148.— Lbft  uln*i 

Heltitions. — Superfidally,  with  the  flexor  sublimis,  flexor  carpi  ulnaris, 
median  nerve,  and  oilnar  vessels  and  nerves ;  deeply,  with  the  ulna,  inter- 
osseous membrane,  and  pronator  quadratuB ;  its  inner  border  is  in  relation 
with  the  flexor  carpi  ulnaris ;  and  its  outer  or  radial  border  with  the  flexor 
longus  poUicis.  the  anterior  interosseous  vessels  and  nerve  intervening. 

Actions. — It  flexes  the  distal  phalanges,  and  then  bends  the  wrist,  but 
it  does  not  act  on  the  last  phalanges  after  the  second  have  been  bent  by 
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the  flexor  sublimis,  unlesa  the  second  be  previoualy  fixed.  It  first  flexes 
the  joint  between  the  middle  and  met^icuqwl  phalanges,  then  the  lat-t 
phalangeal  joint,  and  thirdly  the  metucaqKi-])halangeiil  articulation;  but 
the  latter  can  be  fixed  by  the  extensore,  while  the  inter-phalangeal  jointx 
are  bent  by  the  suiierficijil  and  deep  fiexors. 

Nerve. — The  inner  half  by  the  idnar,  and  outer  half  by  the  anterior 
interoKseouH. 

Variftiea. — It  may  [xirtly  arise  from  the  inner  humeral  condyle,  or  from 
the  radius,  or  may  have  a  distinct  slip  from  the  coronoid  process  of  the  ulna. 
It  is  pretty  often  connected  with  the  flexor  sublimis  or  longus  poliicis. 
The  slip  from  the  coronoid  process  often  constitutes  a  supplementary  or 
accessory  muscle,  which  variously  joinn  one  of  the  jierforating  tendons. 


The  Flexor  LongiuPollIcii  arises  from  the  Hpi>ertn-<>-lhirds  of  ihciinleriiT 
gHMm-d  siuface  of  the  nidius  from  the  oblique  line  to  the  \iy\inr  edge  .if 
the  pronator  qimdnitus,  alno  from  the  adjoinin{i  part  ()f  the  intemsi-eous 
liiTiiineiil,  and  snmetimes  by  a  round  fleshy  and  teTidinous  slip,  distini-l 
from  the  rest  of  the  muscle,  from  the  inner  iwirt  of  llie  coi-onoid  process  of 
the  ulna.  This  slip  is  internal  to  tlie  attachment  of  the  brachialiBonticus. 
The  fleshy  fibres  end  in  a  flattened  tendon  which  jiasses  bcmnth  the 
annular  ligament  and  In-tween  the  heads  of  the  flexor  brcvis  jwllicis,  then 
enters  an  osseo-tibnuis  cana),  and  is  iusertcd  into  the  base  of  the  lact 
jihalanx  of  the  thumb. 
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Relatione. — SuperjiciaUy,mth  the  6eKor  sublimis,  flesor carpi  radialit^, 
supinator  longuB  and  radial  vessels;  deeply,  with  the  radius,  interosseous 
membrane  and  pronator  quadmtus.  Its  ulnar  border  is  in  relation  with 
the  flexor  profundus  digitorum,  the  anterior  interosseous  vessels  and 
nerve  intervening. 

Actions, — It  at  first  bends  the  distal  phalanx,  then  the  proximal,  and 
can  afterwards  flex  the  wrist,  drawing  it  somewhat  inwards  in  consequence 
uf  its  oblique  direction. 

Nerve. — The  anterior  interossetms. 


Dvltnid  Inacnioa 
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Vnrieliai. — In  two-fifths  of  the  subjects  dissected  by  Macalister,  he 
found  a  second  or  accessory  tendon  for  the  thumb.  This  may  iirise  from 
the  inner  condyle,  the  euronoid  process  or  from  the  flexor  Kiiblimia.  The 
flexor  loDgus  polHcis  may  be  connected  by  a  slip  with  the  sublime  or  deep 
flexor  or  the  pronator  teres.  A  tendon  of  insertion  into  the  index  tinger 
has  also  been  noticed. 

The  Pronator  Qnadratui  is  a  fiat  quadrilateral  muscle,  passing  tranf^- 
versely  across  the  front  of  the  lower  part  of  the  radius  and  ulna.  It  ariiies 
from  the  obliijue  line  on  the  lower  fourth  of  the  anterior  surface  of  tho 
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ulna,  and  from  part  of  the  bone  below  it ;  also  from  the  anterior  border  of 
the  ulna,  and  from  a  strong  aponeurosis  which  covers  the  inner  third  of 
the  muscle.  The  fibres  pass,  some  transversely,  and  others  obliquely  out, 
to  be  inserted  into  the  lower  fourth  of  the  anterior  surface  and  external 
border  of  the  radius,  where  it  is  rather  narrower. 

Relations, — Superficially,  with  the  flexor  profrmdus,  flexor  longus 
pollicis,  flexor  carpi  radialis  and  radial  vessels ;  deeply,  with  the  radius, 
ulna,  interosseous  membrane  and  interosseous  vessels  and  nerve  ;  along  its 
lower  border  is  the  anterior  carpal  arch  ;  and  above  its  upper  the  anterior 
interosseous  artery  passes  to  the  back  of  the  forearm. 

Action. — The  ludius  is  moved  forwards  over  the  ulna  and  the  hand 
pronated  by  this  muscle. 

Nerve. — Anterior  Interosseous, 

Varieties. — It  is  very  rarely  absent,  but  may  be  subdivided  into  two  or 
three  layers,  or  it  may  extend  further  up  on  the  forearm  bones  than  usual. 
It  may  be  prolonged  down  on  the  carpus,  either  on  the  radial  side  aa  a 
radial  carpal,  or  on  the  ulnar  as  an  ulnar  carpal  vessel. 

The  Anterior  Interosseous  Artery  is  a  branch  of  the  common  inter- 
osseous of  the  ulna,  and  runs  down  in  front  of  the  interosseous  membrane 
in  company  with  the  anterior  interosseous  nerve.  A  thin  aponeurotic 
arch  connects  it  to  the  interosseous  ligament.  It  lies  usually  between  the 
flexor  longus  pollicis  and  flexor  profundus,  but  may  run  in  the  substance 
of  the  latter  muscle.  It  gives  off  muscular  twigs  to  the  deep  muscles 
and  the  nutrient  arteries  of  the  radius  and  ulna  which  run  towards  the 
elbow.  At  the  upper  border  of  the  pronator  quadrat  us  a  branch  descends 
in  front  of  that  muscle,  and  anastomoses  with  recurrent  branches  from  the 
anterior  carpal  and  deep  palmar  arches.  The  continuation  of  the  artery 
pierces  the  interosseous  membrane,  passing  l3ehind  the  pronatus  quadratus, 
and  descends  to  the  back  of  the  wrist  to  anastomose  with  the  posterior 
interosseous  artery  and  the  i)osterior  carpal  branches  of  the  radial  and 
ulnar. 

The  Median  Artery  is  a  long  branch  of  the  anterior  interosseous.  It 
accompanies  the  median  nerve,  supplying  it,  and  ends  in  the  flexor  sublimis, 
or  passes  beneath  the  annular  ligament  to  the  palmar  arch. 

The  Varieties  of  the  Median  Artery  have  been  given  in  describing 
those  of  the  ulna. 

The  Anterior  Inierosseous  Nerve  comes  from  the  median,  gives 
lateral  branches  to  the  deep  flexors,  and  ends  in  the  under-surface  of  the 
pronator  quadratus. 

Directions. — The  student  should  examine  the  insertion  of  the  brachialis 
anticus  and  biceps,  and  the  attachments  of  the  other  muscles  connected 
with  the  forearm  bones.  He  should  note  the  change  in  the  direction  of 
the  biceps  tendon,  its  anterior  surface  becoming  external  and  vice  versa, 
and  observe  how  the  supinator  brevis  surrounds  its  insertion.  He  should 
also  define  the  bursa  between  the  tendon  and  the  forepart  of  the  radial 
tubercle,  and  see  if  there  be  a  sesamoid  bone  in  the  tendon.  The  anasto- 
moses about  the  elbow  should  now  be  more  thoroughly  dissected. 

Anaitomoses  around  fhe  Elbow  Joint. — In  front  of  the  inner  condyle, 
the  anterior  terminal  twig  of  the  inferior  profunda,  and  part  of  the  anasto- 
motica  magna  join  the  anterior  ulnar  recurrent ;  behind  the  same  condyle, 
the  jx)sterior  terminal  branch  of  the  inferior  profunda  and  a  twig  of  the 


^ 


DISSECTION  OF  THE   UPPER  LIMB.  241 

anastomotica  magna  anastomose  with  the  posterior  nlnar  recurrent;  in 
front  of  the  outer  condyle,  the  superior  profunda  joins  the  radial  re- 
current; behhid  this  condyle  and  between  it  and  the  olecranon,  the 
posterior  articular  branch  of  the  superior  profunda  unites  with  the  posterior 
interosseous  recurrent,  and  part  of  the  superior  profunda  joins  the  anasto- 
m^otica  magna.  There  is  also  an  anastomotic  arch  above  the  olecranon 
between  the  anastomotica  magna,  posterior  ulnar  recurrent,  and  posterior 
interosseous  recurrent. 

The  student  will  observe  that  the  anastomotica  magna  has  most  to  do, 
and  is  only  not  engaged  in  this  free  anastomosis  in  the  front  of  the  outer 
condyle. 

THE  PALM  OT  THE  HAND, 

Dissection. — Make  a  longitudinal  incision  along  the  middle  of  the  palm, 
and  one  transverse  to  it  along  the  webs  of  the  fingers,  and  reflect  the  skin 
in  and  out,  being  careful  of  the  palmaris  brevis  beneath  the  inner  flap  and 
the  palmar  cutaneous  branches  of  the  median  and  ulnar  nerves.  The 
palmar  fascia  and  palmaris  brevis  should  be  cleaned,  and  the  transverse 
ligament  at  the  roots  of  the  fingers  must  be  preserved.  Just  above  the 
digital  commissures,  between  the  processes  of  the  palmar  fascia,  the  digital 
vessels  and  nerves  will  be  perceived.  Those  for  the  outer  side  of  the  index 
finger  and  the  inner  side  of  the  little  finger  become  apparent  rather  farther 
back  than  the  others.  Between  the  digital  vessels  and  nerves  the  lumbri- 
cales  muscles  will  be  observed. 

The  skin  and  subcutaneous  fatty  tissue  must  be  carefully  removed 
firom  the  fingers  and  thumb  by  an  incision  along  the  middle  of  each,  so 
that  the  sheaths  of  the  flexor  tendons,  the  cutaneous  ligaments,  and  the 
collateral  digital  vessels  and  nerves  and  lymphatics  may  be  exposed. 

Cutaneous  Ligaments  of  the  Phalanges. — Prof.  Cleland,  in  1867,  in 
the  *  Report  of  the  Proceedings  of  the  British  Association,'  stated  *  that 
strong  ligaments,  hitherto  undescribed,  extend  from  the  sides  of  the 
phalanges,  near  the  phalangeal  articulations,  and  are  inserted  into  the 
skin,  helping  to  retain  the  different  parts  of  the  integument  in  the  posi- 
tions which  they  are  adapted  to  occupy.'  He  also  describes  them  in  the 
*  Journal  of  Anatomy,'  vol.  xii.  p.  5. 

These  ligaments  are  very  constant  structures ;  those  at  the  first  digital 
interphalangeal  joint  are  well  developed,  and  also  those  at  the  inter- 
phalangeal  joint  of  the  thumb ;  and  a  similar  though  distinct  arrangement 
can  be  seen  at  the  distal  joints  of  the  fingers  and  toes.  At  the  first  inter- 
phalangeal articulation  a  strong  band  of  fibres  arises  from  the  lateral  ridge 
of  the  first  phalanx  in  the  distal  half  of  its  extent,  some  of  them  within 
and  some  without  the  grasp  of  the  ligamentum  vaginale,  and  joining  this 
band  are  a  few  fibres  coming  from  the  lateral  prominence  of  the  base  of 
the  second  phalanx.  This  band  passes  down  behind  the  digital  artery 
and  nerve,  and  its  fibres  spread  out  on  reaching  the  skin,  those  on  the 
palmar  aspect  turning  over  to  the  mid-line  of  the  finger.  A  smaller 
decussating  band  is  situated  behind  this,  and  it  arises  from  the  lateral 
ridge  of  the  second  phalanx  and  passes  up  by  the  side  of  the  first  phalanx 
to  its  insertion  into  the  skin. 

At  the  last  joint  of  the  fingers  the  chief  band  passes  up  from  the 
lateral  prominence  at  the  base  of  the  last  phalanx,  and  is  strengthened  by 
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fibres  from  the  rough  expansion  of  the  dietal  extremity  of  the  phalanx, 
while  others  pass  directly  to  the  skin  behind  this  band.  The  geoeni 
result  of  this  arrangement  may  be  described  as  being  the  forimtion  of  a 
fibrous  septum  on  each  side  of  each  finger,  lying  immediate/  behind  the 
palmar  digital  branches  of  artery  and  nerve,  and  their  chief  use  seems  to 
be  to  keep  in  their  places  the  parts  of  the  integument  at  the  backs  of  the 
joints  during  flexion  and  extension,  and  to  prevent  bag^ng  of  the  skin  at 
the  sides  of  the  joints  during  flexion.' 

Ctitajieoua  Nerves  of  the  Palm.— These  come,  from  the  median  and 
ulnar  nerves,  which  give  some  unnamed  filaments  to  the  akin,  and  the  two 
palmar  cutaneous  nerves. 

The  PalmMr  Cutaneous  of  the  Median  crosses  the  anterior  annular 
ligament  in  two  branches ;  the  inner  extends  to  near  the  middle  of  the 
palm,  joining  the  palmar  branch  of  the  ulnar,  and  the  outer  gives  branches 
w  the  skin  over  the  thenar  eminence,  and  anastomoses  with  the  anterior 
branch  of  the  external  cutaneous  nerve. 

The  Paljnar  Cutaneous  Branch  of  the  ulnarcrosaes  the  anterior  annular 
ligament  on  the  ulnar  artery,  entwining  round  it,  and  accompanying  it  to 


Fig.  151.— Cutaneous  uoakbmts  of  fiboebs  (Clelandj. 

the  palm,  supplying  the  skin  and  joining  the  corresponding  branches  of  the 
median  nerve. 

The  Falmaris  Brevis  is  a  thin  quadrilateral  subcutaneous  muscle,  about 
two  inches  wide  on  the  ulnar  side  of  the  hand.  Its  fibres  are  collected 
into  separate  bundles,  and  ari^e  by  tendinous  fasciculi  from  the  annular 
ligament  and  middle  piece  of  the  palmar  fascia.  Its  fleshy  fibres  pass 
horizontally  to  be  inaerled  into  the  skin  over  the  hypothenar  eminence. 

Relationa.^SuperJicially,  with  the  skin,  to  which  it  is  closely  adherent 
at  its  inner  part ;  deeply,  with  the  inner  piece  of  the  palmar  fascia,  which 
separates  it  from  the  ulnar  vessels  and  nerves,  and  from  the  muscles  of  the 
little  finger. 

Action. — It  draws  the  skin  of  the  inner  aide  of  the  hand  towards  the 
centre  and  deepens  the  hollow  of  the  palm. 

Nerve. — The  ulnar. 

Varieties. — It  is  sometimes  entirely  absent,  and  occasionally  blends 
with  the  flexor  brevis  minimi  digiti.  There  is  considerable  variation  in 
its  breadth,  thickness,  the  strength  of  its  fibres,  and  also  their  length  and 
direction.     It  sometimes  consists  of  only  a  few  scattered  fibres. 

'  These  ligamenti  were  deacribed  by  a  0-erman  before  Dr.  Cleland'a  first  description, 
but  not  so  oomplelcly  as  by  him.  See  an  early  number  of  the  JakraberickU  fUr  Anat. 
Hiiil  PkyiioUigit,  edited  by  Holmiiu  aid  Scliwalbc. 
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DiTeditms. — Reflect  this  muscle  inwards,  so  as  to  completely  expose 
the  palmar  fascia. 

The  Palmar  Fascia  or  Aponeurosis  inveata  the  muscles  and  tendons 
in  a  common  sheath,  and  consists  of  a  central  and  two  lateral  parts.  The 
central  portion  is  a  triangular,  strong,  thick,  whitish  glistening  structure, 
with  its  apex  near  the  wrist,  and  its  base  towards  the  fingers.  It  bindx 
down  the  tendons  and  nearly  covers  the  palm  at  its  lower  end.     Its  apex 


Fig.  152.— Paluab  fascia  op  lkft  hand. 

is  attached  to  the  lower  border  of  the  annular  ligament  and  receives  the 
expaiided  tendon  of  the  palmaris  longus.  Its  base  divides  opposite  the 
beads  of  the  metacarpal  bones  into  four  processes  for  the  fingers.  Each 
alip  or  process  divides  into  two  others,  which  enclose  the  tendons  of  the 
superficial  and  deep  flexors,  and  are  attached  to  the  glenoid  ligament  and 
sides  of  the  first  phalanges,  also  to  the  edges  of  the  metacarpal  bones,  and 
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to  the  deep  tranaverse  ligament  which  connects  them  together  near  their 
heads,  forming  four  arches  under  which  the  flexor  tendons  pass.  Some 
strongiab  transverse  fibres  (the  superficial  transverse  ligament)  connect 
these  processes  at  their  point  of  separation,  and  beneath  them  pass  the 
digital  vessels  and  nerves  and  the  tendons  of  the  lumbricales.  Each 
process  of  the  fascia  sends  a  few  superficial  longitudinal  fibres  to  the  skin 
between  the  finger  clefts.     The  superficial  surface  of  this  fascia  is  closely 
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Flo.  ISa.— SUPBHFICIAL  PALMAR  BBGIOH,  LEPT  HAKD. 
Ths  jAlmir  fuel*  ii  luppoted  cnniparent,  ihowlDE  tbs  uch  dotted.    The  Bern  •hesthi  in  pRwrred. 

united  to  the  skin  by  many  fibrous  bands,  and  gives  origin  by  its  inner 
margin  to  the  palmaris  brevis.  Its  deep  surface  covers  the  superficial 
palmar  arch,  the  tendons  of  the  flexors  with  their  synovial  sheaths,  and 
the  branches  of  the  median  and  ulnar  nerves.  On  each  side  this  central 
{)iece  gives  off  a  vertical  septum  which  is  continuous  with  the  aponeurosia 
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of  the  interoesei  muBcIes,  and  which  separates  the  lateral  from  the  middle 
palmar  muscles. 

The  Lateral  Portions  of  the  Palmar  Fascia  are  thin  fibrous  lamioie, 
coreiing  on  the  radial  side  the  muscles  of  the  thumb,  and  on  the  ulnar 
side  those  of  the  little  finger.  They  are  continuous  with  the  middle  piece 
(^  the  palmar  fascia,  and  with  the  dorsal  fascia  on  the  inner  and  outer 
sides  of  the  borders  of  the  hand. 

Di88tctum. — One  of  the  processes  of  the  palmar  fascia  should  be  traced 
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IbQ  fin?,  uhI  tbe  re 


doru]  Inter-       11.  Vagiail  ILgmnwut 
phalAni. 


1.  TewloQ  at  Bei.  prof.  dig. 


346  HUMAN  MORPHOLOGY. 

to  iie  termination  by  inserting  the  scalpel  beneath  it  opposite  the  head  of 
one  metacarpal  bone  and  dividing  it  longitudinally.  Its  attachments,  as 
deecribed,  can  then  be  made  out.  The  sheath  of  the  fiexor  tendons  should 
also  be  studied  along  one  or  two  of  the  fingers  by  slitting  it  up  carefully 


Pig.  135.— Flbxob  tendons  in  t, 


in  the  mid-line  to  the  finger  tips.  The  processes  from  the  sheaths  to  the 
tendons  and  the  vascular  fringes  of  the  synovial  lining  must  be  examined. 
A  blowpipe  may  be  cautiously  inserted  between  the  tendons  and  the 


S  util  S.  Ue,  bnr, 


Fig.  1S6.— Fle.iob  tendons  and  their  attachments  and  pbockmbs. 

synovial  sheath,  and  the  latter  demonstrated  after  being  distended  with 
air. 

The  Slieatks  of  the  Flexor  Tendo^is. — The  tendons  of  the  flexor  sub- 
limis  and  profundus  are  kept  in  position  along  each  of  the  digits  by  a 
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fibrous  ebeatb  whlcli  is  partly  formed  by  the  processes  of  the  palmar  fascia. 
Opposite  the  middle  of  the  first  and  second  phalanges  the  sheaths  consist 
of  strong  tendinous  transverse  bands  {liganienta  vaginaiia),  which  are 


SHOWING   THB   ULKAS  S. 


attached  to  the  lateral  margins  of  the  palmar  suriaces  of  the  phalanges. 
Opposite  the  inter-phalangeal  joints  the  sheath  is  thin,  but  is  strengthened 


FiC.   ia8.-~COLI.ATBllAL  DIGITAL  KEBVBS  OP  FIKOBR. 

by  oblique  decussating  fibres.     Some  slender  loose  tendinous  bands  pass 
£rom  the  fioor  of  the  sheath  to  the  deep  surfaces  of  both  tendons  (vincula 


Fig,  159.— Lymph  ATI  cb  of  badial  hide  of  a  bight  fikger. 

accessoria  tendmum).     Behind  each   tendon,  near  its  insertion,  a  short 
membranous  structure  fixes  its  corresponding  tendon  to  the  front  of  the 
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phalanx  above  that  intfl  which  it  is  inserted  {ligamenta  brevia).  Each 
tendinous  sheath  has  a  synovial  membrane  which  in  the  palm  passes 
between  the  tendons.  In  the  sheaths  these  synovial  membranes  form 
slender  and  long  vascular  folds  between  the  tendons  and  the  bones  (vincula 
vasculosa^.  The  thinness  of  the  sheaths  opposite  the  joints  permits  of  free 
flexion  and  extension. 

Dissection. — The  student  should  now  dissect  out  the  digital  vessels 
and  nerves  and  lymphatics  of  one  Bnger.  These  will  be  fully  described 
further  on,  but  the  accompanying  figures  will  guide  him  in  his  dissection. 
He  should  then  remove  the  palmar  fascia  carefully,  so  as  to  expose  the 
superficial  palmar  arch,  and  the  branches  of  the  median  and  ulnar  ner\'es, 


KiQ.  lijO.— The  lept  sureKKiciAb  paluab  abch. 

after  having  cleaned  the  sheath  of  one  finger,  and  having  become  familiar 
with  the  arrangement  of  the  flexor  sheath  in  its  entirety. 

Snperfloial  Palmar  Arch. — The  ulnar  artery  passes  obliquely  outwards 
to  the  thumb  muscles,  where  it  sometimes  joins  the  superficialia  voIse  from 
the  radial,  and  commonly  inosculates  with  the  radialis  indicis  branch  of  the 
same  vessel,  thus  completing  the  palmar  arch.  The  convexity  of  this  arch 
is  towards  the  fingerS;  and  its  position  will  be  pretty  accurately  indicated 
by  a  line,  drawn  across  the  hand  correajHinding  to  the  lower  mat^in  of  the 
thumb  when  that  is  at  right  angles  with  the  fingers.  The  deep  palmar 
arch  is  about  a  finger's  breadlh  nearer  the  wrist. 

Relations. — It  is  anperjicial,  being  covered  by  the  skin,  palmar  fascia. 
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and  palmaris  brevis  at  the  inner  side ;  behind  it  are  the  anterior  annular 
ligament,  the  muBcles  of  the  little  finger,  the  tendons  of  the  flexor  sub- 
limis  and  profundus,  and  the  branches  of  the  median  and  ulnar  nerves. 
Ven%  comites  accompany  the  ulnar  artery,  as  also  does  the  ulnar  nerve  for 
a  short  part  of  its  course. 

jBra7i«A«8,— .Some  small  twigs  fo  the  palm  of  the  hand  are  given  oflF 
from  the  concavity  of  the  arch.  A  small  profunda  branch  comes  from  it 
as  soon  as  the  artery  enters  the  palm,  and  the  digital  branches  are  given 
off  from  the  convexity  of  the  arch. 

The  Deep  Communicating  or  Profunda  Branch  is  small  and  passes 
deeply  inwM^s  vrith  the  deep  branch  of  the  ulnar  nerve,  between  the 
abductor  and  flexor  brevis  minimi  digiti  near  their  origins.  It  joins  the 
termination  of  the  radial  artery  near  the  inner  border  of  the  hand  to  form 
the  deep  palmar  arch. 


I.  Deepveta.    Below  It 

).  DlglUla. 
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The  Diffital  Branches  are  four,  and  supply  the  inner  side  of  the  little 
finger,  the  adjoining  sides  of  the  three  inner  fingers,  and  the  inner  side 
of  the  index  finger,  on  their  palmar  a8j>ect8.  The  contiguous  eides  of  the 
index  finger  una  thumb  are  supplied  by  the  radiiil  artery.  The  branch 
which  supplies  the  inner  side  to  the  hand  and  little  finger  is  undivided, 
but  the  others  bifurcate  near  the  finger  webs  to  furnish  the  collateral 
digital  arteries.  In  the  hand  these  vessels  lie  at  first  superficial  to  the 
flexor  tendons,  and  are  accom[>anied  by  the  digital  nerves,  which  they 
occasionally  pierce ;  but  as  they  pass  forwards  with  the  nerves  to  the  finger 
clefts  they  lie  between  them,  and  are  there  joined  by  the  interosseous 
branches  of  the  deep  palmar  arch.  The  artery  for  the  inner  side  of  the 
little  finger  has  its  communicating  branch  for  the  interosseous  about  the 
middle  of  the  hand.     On  the  sides  of  the  fingers  the  digital  arteries  lie 
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beneath  the  nerves,  and  about  the  middle  of  the  last  phalanx  the  two 
vessels  of  each  finger  form  an  arch,  from  the  convexity  of  which  twigs  are 
given  off  to  supply  the  ball  of  the  finger.  These  vessels  give  branches  to 
the  skin  of  the  finger,  the  tendons  and  their  sheaths,  and  also  supply  the 
phalangeal  articulations  and  the  periosteum.  There  is  an  arch  close  behind 
each  joint  from  which  twigs  go  to  each  articulation,  and  on  the  dorsum  of 
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the  last  phalanx,  near  the  root  of  the  nail,  is  another  arch  which  supplies 
the  matrix  of  the  nail.  Theee  palmar  digitale  anastomose  with  the  dorsal 
digitals  which  come  from  the  interoeseoas  branches  of  the  radial. 

The  Kedian  Verve  in  the  Palm. — In  this  situation  the  nerve  is  enlarged* 
flattened  and  reddish,  and  divides  into  two  nearly  equal  branches.  The 
external  branch  supplies  some  of  the  thumb  muscles  and  digital  branches 
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to  the  thomb  and  index  finger.  The  internal  branch  supplies  the  con- 
ti^ouB  sides  of  the  index  and  middle,  and  of  the  middle  and  ring  fingers. 

The  Branch  of  the  Thrnnh  Muaclea  is  short  and  divides  to  supply  the 
abductor,  opponens,  and  outer  head  of  the  fiexor  brevis  pollicis,  the  other 
thumb  muscles  being  supplied  by  the  ulnar  nerve. 

The  Digital  Brcmchea  are  five.  The  first  and  second  are  distributed 
to  the  outer  and  inner  borders  of  the  thumb,  the  external  branch  joining 
the  radial  nerve.  The  third  digital  passes  along  the  radial  side  of  the 
index  finger   and   supplies   the   first   lumbricalis  muscle.      The  fourth 

Ant.  intflu.  n.    tHnu  a. 
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bifurcates  at  the  web  to  supply  the  adjacent  sides  of  the  index  and  middle 
fingers  and  the  second  lumbricalis.  The  fifth  supplies  the  contiguous 
rides  of  the  middle  and  ring  fingers  and  joins  a  branch  of  the  ulnar  nerve. 
On  the  Fingers  the  nerves  are  snperiicial  to  the  arteries  and  ext«nd 
to  the  last  phalanx,  where  they  divide  into  a  jiolmar  and  dorsal  branch. 
The  former  supplies  the  ball  of  the  finger,  and  the  latter  the  nail  pulp. 
Each  nerve  near  the  base  of  the  first  phalanx  gives  off  a  doreal  branch 
which  joins  the  dorsal  digital  nerve,  and  runs  along  the  side  of  the  dorsum 
of  the  finger  ending  in  the  skin  over  the  last  phalanx. 
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The  Ulnar  Nenre  in  the  Palm. — This  nerve  divides  on  or  near  the 
annular  ligament  into  a  superficial  and  deep  branch.  The  superficial 
palmar  branch  supplies  the  palmaris  brevis  and  the  skin  on  the  inner  side 
of  the  hand,  and  ends  in  two  digital  branches,  the  vaner  of  which  supplies 
the  ulnar  side  of  the  little  finger,  and  the  ovier  innervates  the  adjoining 
sides  of  the  little  and  ring  fingers  and  communicates  with  the  median.^ 

The  Deep  Palmar  Branch  accompanies  the  deep  branch  of  the  ulnar 
artery  and  will  be  subsequently  dissected.  It  can  now  be  seen  to  pass 
between  the  abductor  and  flexor  brevis  minimi  digiti,  and  to  give  twigs  to 
the  muscles  of  the  little  finger. 

At  the  sides  of  the  fingers  the  digital  branches  of  the  ulnar  nerve  have 
a  similar  arrangement  to  those  of  the  median.  Lymphatics  accompany 
the  digital  vessels  and  nerves. 

Dissection. — Divide  the  ulnar  artery  just  below  the  origin  of  its  deep 
branch,  and  sever  it  firom  its  connection  with  the  superficialis  volse,  or 
radialis  indicis,  and  reflect  the  superficial  palmar  arch  towards  the  fingers. 
Divide  the  median  and  ulnar  nerves  just  below  the  annular  ligament  and 
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SYNOVIAL  SHEATHS. 

No.  3  appears  to  be  the  more  usual  form. 

throw  them  forwards.  Make  a  longitudinal  incision  through  the  centre 
of  the  anterior  annular  ligament,  preserving  the  origins  of  the  muscles  of 
the  thumb  and  little  finger,  and  reflect  it.  The  arrangement  of  the  flexor 
tendons  can  now  be  followed  out. 

Plexor  Tendons. — Beneath  the  anterior  annular  ligament  the  tendons 
of  the  superficial  and  deep  flexors  are  surrounded  by  a  loose  and  large 
common  synovial  membrane,  which  projects  above  the  ligament  into  the 
forearm,  and  downwards  into  the  palm,  sending  an  offset  into  the  digital 
sheaths  of  the  thumb  and  little  fingers. 

The  Synovial  Sheaths. — There  are  considerable  variations  in  the 
arrangement,  extent,  and  communications  of  the  sheaths  of  the  long 
flexors  in  the  palm.  The  description  about  to  be  given,  and  which  is 
diagrammatically  represented  in  the  accompanying  woodcut,  is  about  the 
most  common,  but  the  student  may,  by  carefully  inserting  the  blowpipe, 

>  Sometimes  the  ulnar  snpplies  two  and  a  half  fingers,  and  the  median  the  other  two 
and  a  half. 
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distend  these  eheaths  with  air,  or  by  injecting  water,  render  them  more 
apparent. 

The  Cmnmum  Synovial  Sheath  of  the  Flacor  Svhivmia  amd  Profundug 
extends  irom  rather  more  than  an  inch  above  the  annular  ligament,  where 


it  is  separated  firom  the  sheath  of  the  flexor  longus  pollicis  by  the  median 
nerve,  to  about  the  middle  of  the  palm,  where  it  becomes  broader  and 
forms  three  prolongations.     The  first  and  second  invest  the  tendons  of 


the  index  and  middle  fingers,  and  the  third  is  common  to  the  tendons  of 
the  ring  and  little  fingers. 

The  Sheath  of  the  Flexor  Longua  Pollide. — To  see  this  the  skin  and 
sheath  must  be  removed  carefully  from  the  tendon,  if  this  have  not  been 


264 


HUMAN  MORPHOLOGY. 


already  done.  It  extends  rather  less  than  an  inch  above  the  anterior 
annular  ligament,  and  downwards  to  near  the  insertion  of  the  muscle. 

The  Digital  Synovial  Sheaths  for  the  index,  middle,  and  ring  fingers 
commence  in  cal-de-eaca  a  little  on  the  palmar  side  of  the  metacarpo- 
phalangeal articulation,  and  extend  to  the  middle  of  the  last  phalanges. 
The  student  will  again  note  the  vincula  vascu-losa  which  pass  between 
the  tendons,  uniting  them  to  each  other  and  to  the  anterior  aspect  of  the 
pbalangeB. 

Tradou  of   the  Plexor   SnbUmiB   Sigitoram. — Beneath   the   anterior 


FlC.  167.— DEEP 

DIPeECTION,  BHOWINO  THE  FLEXOR  TEKimNS  OF  THE  MKGEM  ASD 

THBIB  iCCEHBORr   PBOCBSBSa. 

The  flnt  and  HUB 

dph>iuie«o 

the  middle  DDd  riiiB  enpen  t»vt  bwn  re 

moved,  ejoon  lh»  tan  of  ilie  KwiBd 

pbklani  of  the  middle  Oiigtr. 

1,  Flnl  iloriiil  im 

11.  VlocDli  nctxwiria  or  fln.  nh. 

W.  Tendon  of    Kcond    Inmbrial 

la.  UB.brev,oftlex.Bil). 

joining  that  of  wnmd  dorwl. 

udbothtmiin'iiBinnKnnoiu 

4.  Ttalnl 

lt.Ug.bTtTtot1iia.finl. 

tSSsSi" 

It.  nnC  Inmbrlol. 

Jl.  Tendon  of' third  iDnbrim]  join- 
ing that  of  iKond  iJinM 
lB««.,urfbothjntolnBUiMr 

7.  Thim  palmiv 
A^Hlddtg|iutt>(«B. 

MBI 

Ion  apUtting. 
IK.  iDwtibDoritei.prot. 

■.  >,  >.  LMenl  put*  ol 

IB.  KipuriOD  from  ««nd  dor.»l 

iBUnlpartof  Hi.oom.    The 

I0,10.ITBloBaltli> 

lUen 

IpKti 

iS^lS,^u  """''  "• ''"'" 

DISSECTION  OF  THE   UPPER  LIMB.  265 

annular  ligament  the  tendons  of  the  sublimis  are  superficial  to  those  of 
the  profundus,  and  instead  of  being  arranged  in  pairs,  as  in  the  forearm, 
all  four  are  nearly  on  the  same  level.  As  they  pass  onwards  they  diverge, 
and  opposite  the  middle  of  the  first  phalanges  each  tendon  divides,  leaving 
a  fissured  space,  between  which  one  of  the  tendons  of  the  flexor  profundus 
passes.  Then  the  tendon's  of  both  sublime  and  deep  flexors  enter  the 
osseo-aponeurotic  digital  sheath,  the  tendon  of  the  profundus  being 
concealed  by  that  of  the  sublimis.  The  tendons  of  the  sublimis  having 
transmitted  those  of  the  profundus,  expand  a  little  to  form  a  grooved 
channel  for  the  accompanying  deep  flexor  tendon,  and  are  re-united  by 
their  margins  behind  it.  The  two  divisions  then  imite,  and  divide  a 
second  time,  to  be  inserted  by  two  processes  into  the  sides  and  forepart 
of  the  second  phalanges,  about  their  middle. 

Directions. — Cut  through  the  tendons  of  the  flexor  sublimis  just 
above  the  wrist,  and  throw  them  towards  the  fingers.  Remove  the  con- 
nective tissue  from  the  tendons  of  the  deep  flexor,  and  from  the  lumbri- 
cales  muscles  between  its  tendons. 

The  Tendons  of  the  Flexor  Profondas  Digitomm. — It  will  be  recollected 
that  in  the  forearm  the  tendon  of  this  muscle  for  the  index  finger  was  dis- 
tinct^ but  at  the  lower  border  of  the  annular  ligament  there  are  four  distinct 
tendons  which  diverge,  and  pass  through  the  slips  in  the  tendons  of  the 
flexor  sublimis  to  be  inserted  into  the  bases  of  the  last  phalanges,  where 
they  are  a  little  expanded.  Between  the  tendons  of  the  deep  flexor  the 
lumbricales  muscles  arise.  Between  the  tendons  of  both  flexors  and  the 
phalanges  are  the  small  ligamenta  breviuj  which  have  already  been  described. 
There  is  one  for  each  tendon  to  connect  it  with  the  capsule  of  the  inter- 
phalangeal  joint,  and  with  the  anterior  part  of  the  phalanx  just  behind 
the  bone  into  which  it  is  inserted.  The  ligament  fixing  the  profundus  is 
anterior  to  but  smaller  than  that  for  the  sublimis. 

The  Lmnbricales  Muscles  are  four  small  fleshy  fasciculi,  accessory  to 
the  flexor  profundus.  They  arise  by  fleshy  fibres  from  the  tendon  of  the 
profundus  near  the  annular  ligament.  The  first  and  second  take  origin 
fix)m  the  radial  side  and  palmar  surface  of  the  tendons  for  the  middle  and 
index  fingers ;  the  third  fit)m  the  contiguous  sides  of  the  tendons  of  the 
middle  and  ring  fingers ;  and  the  fourth  from  the  adjoining  sides  of  the 
tendon  of  the  ring  and  middle  fingers.  They  pass  to  the  ludial  sides  of 
the  corresponding  digits,  and  opposite  the  metacarpo-phalangeal  joint 
each  t«ndon  ends  in  a  broad  aponeurosis,  which  is  inserted  into  the 
tendinous  expansion  of  the  extensor  communis  digitorum,  in  front  of  the 
corresponding  interosseous  muscle.  This  expansion  covers  the  dorsal 
aspect  of  the  first  or  metacarpal  phalanx. 

Relations. — ^They  are  subcutaneous  between  the  processes  of  the 
palmar  fascia,  but  in  the  middle  of  the  palm  they  are  covered  by  the 
various  structures  which  have  already  been  reflected  in  this  dissection. 
Beneath  them  are  the  deep  arch  and  interosseous  vessels  and  muscles,  and 
deep  branches  of  the  ulnar  nerve.  It  will  be  noticed  that  the  outer  two 
arise  from  single  tendons,  but  the  inner  two  are  connected  each  with  two 
tendons. 

Actions. — They  flex  the  first  phalanges,  and  acting  with  the  flexors 
of  the  fingers  they  can  bend  the  metacarpo-phalangeal  joints,  when  the 
two  last  joints  of  the  digits  are  kept  straight  by  the  extensor.     Hunter, 
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and  latterly  Cleland,  say  that  these  and  the  doraal  interoasei  flex  the 
tirat  phalanges  and  extend  the  last  two,  and  thla  view  is  supported  by 
Prof.  Allan  Thomson  in  the  last  edition  of  Quain's  '  Anatomy.' 

Nerves. — The  two  outer  lunibricales  are  supplied  by  the  median ;  the 
two  inrier  by  the  ulnar  nerve. 

Varieties.— These  frequently  occur.  Sometimes  there  are  only  three, 
the  fourth  being  absent,  and  in  rare  cases  there  are  five  or  six.  One  finger 
(most  frequently  the  third  or  fourth)  has  sometimes  two  inserted  into  it,  or 
one  muscle  may  be  inserteil  into  two  fingers.  The  fourth  has  been  noticed 
to  supply  the  place  of  the  fourth  tendon  of  the  flexor  profundus.  The  first 
may  arise  from  the  tendon  of  the  flexor  longus  pollicis  or  from  a  supple- 
mentary muscle  of  the  forearm.  The  second  may  have  two  heads  of 
origin.  The  third  and  fourth  may  have  only  one  head  of  origin,  instead 
of  two  from  the  radiil  side  of  the  tendons  for  the  third  and  fourth  fingers. 
It  is  rare  to  see  them  inserted  into  the  ulnar  side  of  the  phalanx.  The 
first  and  second  may  both  be  inserted  into  the  first  phalanx  of  the  middle 
finger. 


FiQ    1G8.— Flexoh  tekdohb  abd  thsib  attachmests  a»d  processeb. 

Tendon  of  the  Flexor  Longns  PolllcU. — This,  after  escaping  from  the 
annular  ligament,  passes  out  between  the  heads  of  the  flexor  brevis 
pollicis,  and  is  inserted  into  the  base  of  the  last  phalanx  of  the  thumb. 
The  common  synovial  membrane  surrounds  it  beneath  the  annular  ligament, 
and  commonly  sends  a  prolongation  into  its  digital  sheath. 

Dissection. — Cut  through  the  tendons  of  the  flexor  profundus  above 
the  wrist,  and  throw  them,  with  the  lumbricales,  towards  the  fingers,  being 
careful  of  two  slender  vessels  and  nerves  entering  the  two  inner  lumbricales. 
The  deep  palmar  arch,  the  deep  branch  of  the  ulnar  nerve,  and  the  palmar 
interossei  muscles  will  be  exposed.  The  muscles  of  the  thumb  and  little 
finger  are  to  be  cleaned  and  defined. 

MoBolea  of  the  Thumb. — Of  the  four  short  muscles  comprising  this 
group,  the  most  superficial  is  the  abductor  pollicis ;  beneath  it  is  the 
opponens  pollicis,  and  to  the  inner  side  of  the  latter  is  the  flexor  brevis 
pollicis.  The  adductor  pollicis  passes  from  the  middle  metacarpal  bone 
to  the  first  phalanx  of  the  thumb. 

The  Abductor  Polliois  is  a  thin  flat  muscle  about  an  inch  wide,  and  is 
immediately  beneath  the  skin.     It  arises  from  the  radial  side  and  upper 
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part  of  the  anterior  annular  ligament,  and  from  the  ridge  of  the  os  trapezium, 
and  passes  down  and  out  to  lie  inserted  by  a  fiat  thin  tendon  into  the  outer 
or  radial  side  of  the  base  of  the  first  phalanx  of  the  thumb. 


IiUBml  buuU  at 
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FlO.  169.— TEETICAI.  TBABBVBEflK  8BC-  FlO.  170.— DOBSAL   ASPECT  OF  A    I 

TIOK  OP   FIKOBR   THKOCraH   MIDlHJt  OBB    BHOWIKO    AKKANOBMBKT 

OF  BXCOND  FHAUkHX.  TEdDONS. 


Pig.  ifl.— Latcral  tiew  op  a  pihoeb,  Tbb  kxtkksob  tbsdom  raisid. 
Relationa.—SuperJtciaHy  with   the  palmar  fMcia ;  deeply,  with  the 
opponens  pollicis,  being  separated  from  it  by  a  thin  aponeurosis ;  in»idef 
it  is  separated  by  a  narrow  interval  from  the  flexor  brevis  pollicis,  and  it 


968  HUMAN  MORPHOLOGY. 

is  often  connected  at  its  origin  with  a  slip  from  the  estensor  ossis  metacarpi 
tendon. 

Action. — It  draws  the  metacarpal  bone  of  the  thumb  outwards,  i.e. 
from  the  other  digits ;  and  this  being  done  it  may  aid  the  flexor  brevis 
pollicis  in  flexing  the  metacarpo-phalangeal  articulation. 

Nerve. — The  median. 

Varieties. — It  is  frequently  divided  into  an  outer  and  inner  part  which 
Soemmerring  considered  as  normal.  It  sometimes  haa  accessory  slips 
from  the  opjKtnens  (wllicis,  or  from  the  styloid  process  of  the  radius. 

Dissectt-on. — Divide  the  abductor  aljout  its  middle  and  reflect  it.  A 
slight  cellular  interval  will  be  found  between  the  inner  border  of  this 
muscle  and  the  flexor  brevis,  which  will  be  a  guide  to  the  point  of  sepa- 


KlO.    172.— MCBCLBS  AND   TBNIMtNH  OF   THB   RIGHT   I'ALM.      SitrtKriCI AL 

ration   between   them.      The   opponens   and   flexor   brevis   will   now  be 
exposed. 

The  Opponeni  Polliolt  is  a  small  triangular  muscle  placed  beneath  and 
partly  above  the  preceding.  It  arisen  from  the  j>ali!iar  surface  of  the 
trapezium,  from  its  ridge,  and  from  the  annular  ligament,  tnd  passes  down 
and  out  to  be  inserted  into  the  whole  length  of  the  metacari>al  bone  of  the 
thumb  at  its  radial  border,  and  partly  into  its  anterior  asjiect. 

Relations. — Superficially,  viHh  the  abductor  pollicis;  deeply,  vith  the 
trapezio-metacarpal  Joint ;  inside,  with  the  flexor  brevis  pollicis  ;  and  niit- 
auU  is  the  abductor  jMillIcis. 
■    Action. — It  draws  the  metacarpal  bone  of  the  thumb  towards  the  palm, 
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and  tnniB  it  so  that  the  ball  of  the  thumb  can  be  applied  to  the  ball  of  each 
of  the  fingers. 

Nerve. — The  median. 

Varieties. — It  may  be  smaller  or  larger  than  usual,  and  may  be  more 
or  IcBB  blended,  or  more  distinctly  separated  than  usual  from  the  neighbour- 
ing muscles.  It  may  be  inserted  into  the  external  sesamoid  bone  of  the 
thumb. 

The  Flexor  Brevii  Follieit  is  the  largest  of  this  group,  and  consists  of 
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two  portions  at  its  origins  which  are  anterior  and  posterior,  and  which 
transmit  the  tendon  of  the  longus  pollicis. 

The  Anterior  Outer  or  more  Superjicial  part  arises  from  the  palmar 
surface  of  the  trapezium,  and  outer  two-thirds  of  the  annular  ligament  at  its 
lower  part. 

The  Posterior  Inner  or  Deeper  Portion  arises  from  the  palmar  surface 
of  the  trapezoid,  os  magnum,  bases  of  the  second  and  third  metacarpal 
bones,  and  sheath  of  the  tendon  of  the  flexor  carpi  radialis.     The  flesny 


I.  Huid  of  flex.  brvTl*,  Inntt. 


Fio.  174.— Insertion  of  thumb  jiuscLEfi.    Isternal  tibw. 

fibres  unite  and  form  a  single  muscle  which  divides  into  two  pieces  to  be 
inserted  by  small  tendons  on  the  inner  and  outer  sides  of  the  base  of  the 
firet  phalanx  of  the  thumb,  the  outer  portion  joining  the  insertion  of  the 
abductor  pollicis,  and  the  inner  that  of  the  adductor.  A  sesamoid  bone 
is  found  in  each  tendon  as  it  crosses  the  metacarpo-phalangeal  joint. 
These  little  bones  play  over  the  grooved  surface  of  the  first  metacarpal  bone. 
The  outer  head  of  origin  is  joined  by  a  strong  fasciculus  from  the  inner 
head. 
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Action. — It  flexes  the  metacarpo-phalangeal  joint  of  the  thumb,  and 
ausista  the  opponeOB  in  drawing  the  thumb  inwards  and  forwards  towards 
the  palm. 

Relations. — Superficially,  with  the  fascise ;  deeply,  with  the  adductor 
pollicis   and  tendon   of  the   flexor  carpi   radialis ;  extemaUy,  with   the 

TduL  ot  exL.  ■*'■""'*'  [ntsnoL  poll. 


EnprimiinUTDiid. 


Fio.  17S.— DrsBBTiON  OF  THUMB  MuscLBB.    Outside  ^ 

<,  Apaomrotle  opaoiioii  tron  iMnctor  poUlcii  lo  Uk  Imdon  ot  eit.  hi 


opponens  pollicis ;  internally,  with  the  tendon  of  the  flexor  longue  pollicis. 
The  radial  artery  issues  from  beneath  its  inner  head. 

Nerve. — The  outtr  head  is  supplied  by  the  median  nerve,  and  the 
inner  head  by  the  ulnar. 


of  Hex.  atp.  nlnult 


T«diNl  at  0(1.  long.  ] 


Flo.  176.— Deep  muscles  of  bioht  hakd. 

Varietiefi. — It  is  subject  to  variation  especially  with  regard  to  its 
deeper  head  of  origin,  a  part  of  which  may  be  more  or  less  connected  with 
the  adductor  pollicis. 

The  Addnotor  FoUioia  is  the  deepest  of  this  group,  and  is  triangular  at 
its  base,  and  arises  from  the  lower  two-thirds  of  the  palmar  aspect  of  the 
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metacarpal  bone  of  the  middle  finger,  and  the  fibres  pass  out  and  converge 
to  be  iTiaerted  with  the  inner  tendon  of  the  flexor  brevis  polUcie  into  the 
ulnar  side  of  the  base  of  the  first  phalanx  of  the  thumb,  and  into  the  inner 
sesamoid  bone. 

Relatione. — Superficially,  with  the  flexor  brevis  pollicis,  and  the 
t«DdonB  of  the  flexor  profundus,  and  lumbricales ;  deeply,  with  the  first 
dorsal  interosseous  and  the  second  and  third  metacarpal  bones,  and  corre- 
sponding palmar  interosseous  muscles,  from  which  it  is  separated  by  a 
strong  aponeurosis.  It«  upper  border  is  in  relation  with  the  deep  head  of 
the  flexor  brevis. 

Action. — It  approximates  the  thumb  to  the  fingers,  and  applies  it  to 
the  radial  border  of  the  hand. 


FiQ.  177.— Dbep  muscles  and  tendons  of  right  hakd. 

Tin  Undoiu  of  ttm  Bsiar  labHinli  nnd  fln.  long.  |»ll.  m  cat. 

Nerve. — The  ulnar. 

Varieties. — It  may  vary  in  its  extent  of  origin  in  inverse  proportion  to 
that  of  the  flexor  brevis  pollicis. 

XuoIm  of  the  Little  Finger. — The  palmaris  brevis  having  already  been 
removed,  the  three  short  muscles  of  this  region  will  now  have  to  be  cleaned 
and  defined. 

The  Abductor  Kinimi  Sigiti  is  the  most  internal,  and  arises  by 
tendinous  fibres  from  the  pisiform  bone  and  from  an  expansion  of  the 
tendon  oi  the  flexor  carpi  ulnaris,  and  is  inserted  by  a  flat  tendon  into 
the  ulnar  side  of  the  base  of  the  flrst  phalanx  of  the  little  finger,  sending 
an  ofTset  to  the  extensor  tendon  on  the  back  of  the  phalanx. 
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Relations. — Supei-ficialli/,  with  the  inner  piece  of  the  palmar  fascia, 
and  the  pahnaris  breria ;  deeply,  with  the  flexor  ossis  metacarpi ;  outside, 
with  the  flexor  brevis  minimi  digiti. 

Action. — It  removes  the  middle  finger  from  the  rest,  and  can  then 
fles  the  metacarpQ-phalangeal  joint. 

Nerre. — The  ulnar. 

VaHetiea.—li  ia  Bometimes  partly  divided  into  two  or  three  slips,  and 
is  occasionally  united  with  the  flexor  brevis. 

The  Flexor  Bnru  Miaimi  Digiti  is  on  the  same  plane  as  the  preceding 
muscle,  but  at  its  radial  side,  and  is  separated  at  irs  origin  firom  the 
abductor  muscle  by  a  small  interval  through  which  the  deep  branch  of  the 
ulnar  ner^'e  and  artery  pass  into  the  jialm.     It  arises  from  the  tip  of  the 


t.  liueniuri  of  pftlm.  long 


!».  T^^>•lo•l  at  pc 


L  TiMilonn.    A,  c.  li]h^  ti  c4rpo-pLiUjknflv4l  jnlnt*,    if4,  FLrtt  ]>hidMitfah    rt,  Seconal  pSuUuftH. 
//.  Tliird  i.l.alui.gt.. 

iitti.-if'irm  procefs  of  the  unciform,  and  slightly  from  the  front  of  the 
aiiiniLir  liir-dment,  and  is  innerted  by  a  thin  tendon  into  the  base  of  the  tir^t 
pimlaiii  of  the  little  finger  in  connection  with  the  abductor  {>ollicis, 

lirinlu/nx. — HuprrficMllif,  with  the  inner  piece  of  the  [>aluiar  fascia  of 
ihi;  )ia|[itanK  brevis  ;  deeply,  with  the  opponens,  and  between  it  and  the 
■Ului.-f'rt'  are  the  deep  branches  of  the  ulnar  artery  and  nerve. 

A'.iii/ii. — It  flexes  the  metacaq>o-phalangcal  joint, 

Sm-e.—'V\i>-  ulnar. 

Viirii'ti'ii, — Itis  sometimes  absent,  and  then  the  abductor  is  large. 

71k?  Opponnu,  or  Addnetor  Kioimi  Digiti,  is  placeil  beneath  the  others, 
■  mI  iM  triangular,  and  resembles  the  opjKinens  pollicis  in  l)eing  attached 
tt>  tiu-  t^fl  of  the  uietacar[ial  bone.     It  arises  from  the  unciform  proceu 
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of  the  UDcifonn  bone  and  contiguous  part  of  the  annular  ligament,  and  its 
fibres  pass  down  and  in,  to  be  inserted  along  the  ulnar  margin  of  the 
metacarpal  bone  of  the  little  finger  along  its  whole  length. 

Relatwii8.—lt  is  beneath  the  preceding  muscles,  and  its  deep  surface  ia 
in  relation  with  the  interossei  of  the  fourth  metacarjial  space;  with  the 
fifth  metacarpal  bone,  the  flesor  tendons  of  the  little  finger;  the  deep 
branches  of  the  ulnar  artery  and  nerve  also  pass  beneath  it. 

Nerve. — The  ulnar. 

Action. — It  raises  the  fifth  metacarpal  bone,  and  draws  it  towards  the 
others,  deepening  the  palm  of  the  hand. 

Varieties. — These  are  similar  to  those  of  the  opponens  pollicis. 

Dissection. — Cut  through  the  origins  of  the  flexor  brevis  ]K)llicis,  and 
reflect  it  to  expose  the  deep  palmar  arch  and  the  deep  branch  of  the 


Flo.  179.— Thb  plexor  tbbdons  cut,  showino  deeper  hurclrs. 

a,  hr,  d.r,/,  uiDrreTioaiSgnn.    I.  Ant.  un.  III.    9.  InKTtlau  st  palm.  tong.    Right  huid. 

ulnar  nerve  which  accompanies  it,  and  trace  out  their  ofl'sets.  Note  the 
connection  of  the  fascia  or  aponeurosis  covering  the  palmar  interossei  with 
the  transverse  ligament  joining  the  heads  of  the  metacarpal  hones. 

The  Badial  Artery  in  the  Hand.— This  vessel  enters  the  palm  between 
the  first  two  metacarpals  at  the  first  interosseous  sjKice,  passing  between  the 
heads  of  the  first  dorsal  interosseous  muscle,  or  abductor  indicis.  It  then 
transversely  crosses  the  palm,  to  reach  the  base  of  the  metacarpal  bone 
of  the  little  finger,  where  it  joins  the  communicating  branch  from  the 
ulnar  artery  to  form  the  deep  jalmar  arch.  It  is  accompanied  by  vense 
cuinit«s. 

The  Deep  Falm&r  Arch  extends  fmm  the  upper  end  of  the  first  inter- 
osseous space  to  the  base  of  the  fifth  metacaqal  bone.     Its  convexity  is 
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Fro.  180.— Pauiar  aspect  op  hioht  hand. 
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directed  forwards,  and  it  is  higher  up  and  more  posterior,  i.e.  nearer  the 
carpal  bones,  thaa  the  superficial  arch.  It  is  deeply  placed,  restinf;  upon 
the  carpal  ends  of  the  metacarpal  bones  and  the  interossei  muBcles,  and  Ik 
covered  by  the  long  flexor  tendons  of  the  fingerB,  the  lumbricales,  the 
muscles  of  the  little  finger,  and  partly  by  the  flexor  brevis  polUcis. 

The  Branches  of  the  Deep  Areh.  are   the  princeps  pollicis,   radialis 
indicia,  recurrent,  perforating  and  interosseous. 


IdiMba  at  UtUi  Oncvr 

UIdu  dlgtl.  B. 

«,  10, 11.  DlglUlaTttnc* 

I,  ■'.  Tcndou  ol  flu. 

rinv  coUU.  digtl. 


t,  \t,  K,  Ukd  91  in  U»  jgalDur  mllatiisl  diflUI*.    Tbe  tcndoD  ol  tbe  pilnurte  loniu,  the  pulniBrii  brcTif ,  ud 

Digital  Branches  of  the  Radial. — These  are  the  princeps  pollicis  and 
radialis  indicis. 

The  PHncepe  PoUids  is  given  off  just  as  the  radial  turns  to  the  deep 
part  of  the  palm.  It  passes  along  the  inner  side  of  the  metacarpal  bone 
of  the  thumb,  between  this  and  the  flexor  brevis  pollicis,  and  between  the 
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abductor  poliicia  and  first  dorsal  interosaeous,  to  the  base  of  the  first 
phalanx,  where  it  divides  into  the  two  collateral  branches  of  the  thumb. 
These  run  along  the  sides  of  its  palmar  aspect,  and  form  an  arch  oo  the 
under-surface  of  the  last  phalanx,  from  which  branches  supply  the  skin  and 
cellular  tiaaue  of  the  thumb  and  anastomose  with  the  dorsales  pollicis. 

The  Radialis  Indicts  arises  close  to  the  preceding,  passing  over  the 
first  dorsal  interosseous  muscle,  and  between  it  and  the  adductor  jwUicis, 
and  beneath  the  flexor  brevis,  to  the  radial  side  of  the  index  tinger  as  far 
as  its  end,  where  it  joins  the  digital  branch  of  the  superficial  palmar  arch. 


Fia.  182.— Lbft  deep  palmar  asck  a»d  its  srascheb  akd  a^astoxoses. 

The  tnpfl.  ueb  It  cuC  ud  only  tlie  ^iHpraC  nnucln  ire  ilinnn.  Th«  uiuUmUHn  an  the  illirlli  and  betnes  tha 
oirpiik  of  redinl  and  uluv.  and  IhP  recurToiiU  of  tl»  dwp  BrtJi,  Wv  depklEd.  The  first  doraal  luid  Urn* 
^thnar  LutaruflB«l»  ttiv  abiliictur  and  ttexur  brcYU  diIiu  dig.  an  ihown. 

It  ia  usually  connected  at  the  free  or  anterior  border  of  the  adductor 
pollicis  with  the  superficial  palmaj-  arch  and  with  the  princeps  pollicis. 

Recurrent  Branches  go  from  the  convexity  of  the  arch,  and  anastomose 
with  ths  anterior  carpals  of  the  radial  and  ulnar  arteries,  and  supply  the 
carpal  bones  and  joints. 

The  Prrforating  Arteries  are  three ;  they  pass  between  the  heads  of 
the  three  inner  dorsal  interossci,  and  anastomose  with  the  dorsal  inter- 
osseous arteries. 

The  Palmar  Interosseous  are  usually  three,  but  there  may  be  four. 
They  lie  in  the  three  inner  metacaqtal  spaces  running  forwards  on  the 
oorres[>onding  interossei  muscles,  which  they  supply,  as  well  as  the  two  or 


DISSECTION  OF  THE    UPPER  LIMB.  207 

three  inner  lombricales.  At  the  clefts  of  the  fingers  they  anastomose 
with  the  digital  branches  of  the  superficial  arch.  These  vessels  vary  much 
in  their  size  and  distribution. 

The  Deep  Palmar  Branch  of  the  Ulnar  Nerve  accompanies  the  deep 
arch,  and  passes  between  the  abductor  and  flexor  brevis  minimi  digiti.  At 
its  origin  it  gives  twigs  to  the  muscles  of  the  little  finger,  and  as  it  crosses 
the  hand  it  sends  two  branches  to  each  interosseous  space — one  for  the 
palmar,  and  the  other  for  the  dorsal  interosseous  muscle.  The  filaments 
to  the  second  and  third  palmar  interossei  send  twigs  to  the  two  inner 
lumbricales.  Near  its  termination,  between  the  thumb  and  index  finger, 
it  supplies  the  inner  head  of  the  flexor  brevis  and  the  adductor  pollicis. 
It  has  similar  relations  to  those  of  the  deep  arch. 

The  Trajiaversf.  Metacarpal  Ligament  is  a  narrow  fibrous  band  con- 
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necting  the  heads  of  the  four  inner  metacarpal  bones.  It  passes  trans- 
versely across  their  anterior  surface,  and  blends  with  the  ligaments  of  the 
metacarpo-phalangeal  joints.  Its  anterior  aspect  has  four  grooves  for  the 
fleior  tendons,  and  its  posterior  surface  blends  with  the  ligaments  of  the 
metacarpo-phalangeal  joints,  and  beneath  it  the  interossei  pass  to  their 
insertion.  Its  anterior  border  is  free,  but  its  posterior  is  connected  with 
the  fascia  covering  the  interossei  muscles. 

Dissection. — This  ligament  must  be  divided  and  reflected  from  between 
the  spaces,  in  order  to  see  the  mode  of  insertion  of  the  interossei. 

The  Palmar  Interossei  are  three  in  number.  They  are  smaller  than  the 
dorsal,  and  are  situated  on  the  |>almar  surface  of  the  metacarpal  bones, 
rather  than  beneath  them.  They  arise  from  the  whole  length  of  the 
hollow  lateral  part  of  the  shaft  of  the  metacarpal  bone  of  the  fingers,  on 
which  they  act,  and  are  inserted  by  tendons  into  the  side  of  the  base  of 
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the  first  phalanges  of  the  corresponding  fingers,  and  also  into  the  common 
extensor  expansion  of  the  same  finger. 

The  First  Palmar  Ijiteroaseous  arises  from  the  ulnar  side  of  the  meta- 
carpal and  index  finger,  and  is  inserted  into  the  same  side  of  the  base  of 
the  first  phalanx  of  that  finger. 

T^MH.  n-  piercing,  pron.  qnkdti. 


IlnUH.  utstn  ud 
(bdr  nnl^  wlUi 
tiMdItlUli 

I,  R.  CaOM.  dlgtli. 


:>  KBBVEB  AND  KtTSCLIt). 


le  ot  the  muHlai  of  the  tfaomb  M 
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The  second  arises  from  the  radial  side  of  the  fourth  metacarpal,  and  is 
inserted  into  the  same  side  of  the  base  of  the  first  phalanx  of  that  finger. 

The  third  takes  origin  from  the  radial  side  of  the  fifth  metacarpal, 
and  is  inserted  into  the  same  side  of  the  little  finger. 

The  student  will  observe  that  each  finger  has  two  interossei  muscles, 
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the  little  finger  being  excepted.  This  digit  haa  no  dorsal  ioterosseous 
(which  is  an  abductor),  because  it  posseeses  a  epeciai  abductor  muscle — 
the  abdactor  minimi  digiti. 


Pig.  IBS.— Deepest  muscular  layeb  of  aianT  b 


11 


Ft6.  lU.— Lateral  viBir  or  a  pirgeb,  tkk  exierfob  tskdoh  eaued. 
The  bdex  fiDfter  has  I  pBlmar  and  1  dorsal 
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The  reason  of  this  arrangement  will  be  better  understood  in  coneideriDg 
the  action  of  these  muscles. 

Actions. — The  palmar  int«rossei  are  all  adductors  to  the  middle  finger. 
It  has  been  previously  shown  that  the  dorsal  muscles  were  abductors  from 
the  same  point.  The  middle  finger  has  no  palmar  interosseous  because  it 
is  the  midline,  and  therefore  cannot  be  drawn  any  nearer  to  that  point 
but  as  the  other  three  digits  can  be  approximated  to  the  middle  lingers 


Fig.  )87.— Dsbp  palmar  abch  and  palmar  interosbri. 

the  Dppar  tttrt  of  th'  <Dlois,  ipaoei  la 
Br  tbe  kUoii  ot  tin  palmu  Intorcmri 

they  have  special  palmar  adductors.  The  thumb  of  course  does  not  need 
an  interosseous  adductor,  as  it  has  a  special  one,  but  the  little  finger  not 
being  provided  with  a  special  adductor  needs,  and  is  furnished  with,  a 
palmar  interosseous  adductor. 

Kerve. — The  ulnar  nerve. 

Varidiea. — They  may  be  double  in  one  or  more  of  the  spaces,  and 


Aklf  of  htad 


rarely  there  is  a  palmar  interosseous  in  the  first  space.  The  usual  arrange- 
ment  of  the  palmar  interossei  of  the  foot,  whicli  is  peculiar  to  man,  has 
also  been  noticed  to  occur  in  the  hand,  i.e.  the  three  palmar  interossei 
may  be  connected  with  the  thrci'  iimcr  iiietacariial  b()ni'B. 

Dissection. — Kemove  the  small  mui--cleB  of  the  thumb  and  little  finger 
from  the  annular  ligament,  jilace  its  cut  ends  together,  and  subsequently 
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dissect  out  its  attachmeDts ;  and  when  these  have  been  made  out,  trace 
the  tendon  of  the  flexor  carpi  radialis  to  ita  insertion,  and  also  an  ex- 
paDBion  &om  the  flexor  carpi  ulnaris  to  the  base  of  the  fifth  metacarpal 
bone. 

The  Anterior  Annular  Ligament  is  a  strong  fibrous  band  which  arches 
over  the  carpus,  and  converts  the  deep  groove  on  the  anterior  aspect  of  the 
carpal  bones  into  a  canal,  beneath  which  the  flexor  tendons  of  the  fingern 
pass  into  the  palm.  It  serves  to  bind  down  these  tendons  and  prevent  their 
being  dislocated  in  the  various  and  complicated  motions  of  the  hand  and 
fingers.  It  is  continuous  above  with  the  deep  fascia  of  the  forearm,  and 
receives  some  fibres  from  the  tendon  of  the  flexor  carpi  ulnaris ;  the  lower 
margin  is  connected  with  the  palmar  fascia  and  gives  origin  to  most  of  the 
short  muscles  of  the  thumb  and  little  finger.  The  palmaris  longus  is 
partly  attached  to  its  upper  and  inner  part,  and  it  is  crossed  by  the  pal- 
maris longus,  the  ulnar  vessels  and  nerve,  and  the  palmar  cutaneous  fila- 
ments of  the  median  and  ulnar  nerves,  and  a  twig  of  the  musculo-cutaneous. 

3    «•, 

iliii  1 


Bptdniiili 
PlO.    1S9.— LONDITCTDINAL   SBCTIOS   THSOUOH   A   SAIL   AND   ITS    BED.      MAQKIFIBD 


It  is  attached  externally  to  the  ridge  of  the  trapezium  and  the  tuberosity 
of  the  scaphoid,  and  internally  to  the  pisiform  bone,  and  unciform  process 
of  the  unciform.  It  is  pierced  by  the  tendon  of  the  flexor  caqii  radialis, 
and  beneath  it  the  t«ndons  of  the  sublime  and  deep  flexors,  the  flexor 
longus  iMsliiciB,  median  nerve,  and  anastomotic  twigs  between  the  deep 
palmar  and  anterior  carpal  arches,  pass.  Two  synovial  membranes  also 
pass  beneath  this  ligament — a  seiKir.ite  one  for  the  tendon  of  the  flexor 
longus  pollicis,  and  a  larger  one  enclosing  the  tendons  of  the  flexors  sub- 
limis  and  profundus. 

The  Tendon  of  the  Flexor  Carpi  Radialia  lies  in  the  groove  of  the  os 
trapezium  between  the  attachments  of  the  annular  ligament  to  that  bone, 
but  external  to  it.  It  is  bound  to  the  groove  in  the  bone  by  a  fibrous 
sheatb  lined  by  a  synovial  membrane,  and  is  inserted  into  the  outer  side  of 
the  base  of  the  metacarpal  bone  of  the  index  finger,  and  sends  a  slip  to 
that  of  the  little  finger. 

The  student  should  now  recapitulate  his  knowledge  and  then  proceed 
with  the  dissection  of  the  ligaments  of  the  elbow,  wrist,  and  joints  of  the 
metacarpus  and  phalanges. 
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THE  ELBOW  JOINT. 


Dissection. — Should  the  ligaments  have  become  dry  the;  may  he 
moistened  by  being  placed  in  water  for  a  short  time ;  then  the  muscles 
and  tendons  surrounding  the  joint  must  be  removed,  and  the  ligaments 
cleaned.' 

The  Elbov  Joint  is  formed  by  the  lower  end  of  the  humerus  and  the 
upper  end  of  the  ulna  and  radius.  It  is  a  true  ginglymus,  or  hinge  joint, 
in  which  the  trochlear  surface  of  the  humerus  articulates  with  the  greater 
sigmoid  cavity  of  the  ulnar,  and  the  cup-shaped  depression  on  the  r^ial 
head  articulates  with  the  radial  portion  of  the  trochlear  surface  or  capitu- 
liim  vel  capitellum  of  the  humerus.  The  articular  surfaces  are  covered 
by  a  thin  layer  of  cartilage,  and  joined  by  foiu-  ligaments — anterior,  pos- 


4.  OUhioe  ll«. 
t.  lnt.tal>a«l(y. 


Pig.  ISO.— LioAMEHTB  of  thk  bisut  klbow  been  raoH  tub  imhbb  sidk. 

terior,  external,  and  internal  lateral.  These  are  more  or  less  continuous 
with  each  other,  forming  a  kind  of  capsule. 

The  Anterwr  Ligament  is  a  thin  fibrous  layer  strongest  at  its  middle* 
and  its  fibres  are  Reparated  here  and  there  by  masses  of  fat.  Above,  it  is 
attached  around  the  upper  margin  of  the  coronoid  fossa,  and  below  to  the 
anterior  aiurface  of  the  coronoid  process  of  the  ulna  and  orbicular  ligament, 
being  continuous  at  the  sides  with  the  lateral  ligaments.  It  is  composed 
of  three  sets  of  fibres,  of  which  the  sui)erticial  are  oblique  and  pass  ^m 
the  inner  condyle  down  and  out  to  the  orbicular  ligament.  The  middle 
fibres  are  vertical,  and  extend  fi^>m  the  upper  part  of  the  coronoid  pit  and 
blend  with  the  preceding.  The  transverse  set  intersect  the  middle  fibres 
at  a  right  angle.  It  is  in  relation  in  front  with  the  brachi&lia  anticus,  and 
behind  with  the  syno\-ial  membrane. 

The  Posterior  Lignment  is  thinner  and  looser  than  the  anterior,  and 
consists  of  irregular  fibres,  which  are  attached  to  the  humerus,  just  above 
the  olecranon  fossa,  and  below  to  the  margin  of  the  olecranon.  The  upper 
superficial  fibres  pass  transversely  across  the  olecranon  fossa.     The  deeper 
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portion  is  made  up  of  vertical  fibrea,  which  pass  from  the  upper  margin  of 
the  olecranon  fossa  to  the  margin  of  the  olecranon.  It  is  in  relation  in 
front  with  the  synovial  membrane,  and  behind  with  the  triceps  and  an- 
coneus. 

The  External  Lateral  Ligament  is  a  short,  narrow,  rounded  faactcuias, 


Fio.  101.— Right  elbow  joint.    Bxtbbsal  viEn". 

less  distinct  than  the  internal,  and  is  attacbed,  superiorly,  to  the  external 
humeral  condyle,  and  inferiorly,  to  the  orbicular  ligament;  some  of  its 
hinder  fibres  passing  over  that  ligament  to  be  inserted  into  the  external 
margin  of  the  ulna.  The  t«ndon  of  origin  of  the  supinator  brevis  \a  in- 
timately adherent  with  it. 


I.  Tendon  at  triceiB. 

I.  DDtted  Un6  or  ifDOTlii]  men 

i'.  Synoiisl  mnnb. 

i  toA  V.  PlAccd  Id  ijdotIaI  ci 


The  Internal  Lateral  Ligament  is  thick  and  triangular,  and  consists  of 
a  distinct  anterior  and  posterior  part.  It  is  composed  of  radiating  fibres 
which  diverge  as  they  descend.  The  anterior  portion  is  attached  above, 
by  its  apex,  to  the  front  of  the  internal  condyle,  and  below,  by  its  broad 
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baae,  is  imerted  into  the  inner  margia  of  the  coronoid  process  and  greater 
sigmoid  cavity.  The  posterior  part  is  also  triangular,  but  not  so  strong  as 
the  anterior.  It  passes  from  the  end  and  back  part  of  the  inner  condyle 
to  the  inner  border  of  the  olecranon.  The  anterior  piece  passes  downwards 
and  forwards  and  the  posterior  down  and  back.  A  few  middle  fibres  join 
a  transverse  ligamentous  band  which  crosses  the  notch  between  the  ole- 
cranon and  the  coronoid  process.  It  is  in  relation,  internally,  with  the 
ulnar  nerve,  poaterior  ulnar  recurrent  artery,  the  triceps  and  flexor  carpi 
ulnaris;  and  externally,  with  the  synovial  membrane.  Small  articular 
vessels  and  nerves  enter  the  joint  by  openings  beneath  the  transverse 
band. 

Dissection. — To  expose  the  articular  surfaces,  the  anterior  and  lateral 
ligaments  must  be  divided  near  their  upper  attachments  and  the  bones 
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disarticulated;  but  before  doing  this  the  student  should  make  himself 
femiliar  with  the  use  of  these  ligaments  as  given  in  the  following  para- 
graph. 

Movements. — As  already  stated,  this  articulation  is  a  simple  hinge 
joint,  and  permits  only  of  flexion  and  extension.  The  formation  of  the 
humeral  trochlear  surface  with  its  eminences  and  depressions,  which  are 
Urcuately  fitted  to  the  opposing  surfaces  of  the  sigmoid  cavity  of  the  ulna, 
prevents  any  great  amount  of  lateral  motion. 

In  Flexion  the  radius  and  ulna  move  towards  the  humerus  and  leave  the 
posterior  part  of  the  humeral  articular  surface  uncovered.     It  is  checked. 
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partly  by  the  posterior  liganient  and  the  binder  port  of  the  internal  lateral, 
but  mainly  by  the  meeting  of  the  coronoid  process  with  the  hui 
The  other  ligaments  are  relaxed. 


Fia.  194.— Muscular  eblations  of  biqht  blbow.    Frokt  view. 


a.  LmKT  T«t  of  trsMr  Mgrnoid 

n".  SMtion  Ibrough - 

b,  Cap-ahApcd  hold 


upfxr  put  vt  It. 


In  Extenaicm.  the  forearm  bones  pass  to  the  back  of  the  humerus,  each 
1  its  own  articular  surface,  leaving  the  anterior  portion  of  the  humeral 
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articular  sur&ce  uncovered.     The  anterior  ligament  and  the  anterior  piece 
of  the  internal  lateral  ligament  are  rendered  tense  ;  but  tbe  poBterior  fibres 


Fio.  197— RiOHT  KLBOW  JOINT  OPKKBD.    Antbkiob  vibw. 


r 


Via.  19S.— Anastomobbs  abound  left  klbow  sbek  fboh  BBhiiid. 

of  the  internal  lateral  are  relaxed.     This  motion  is  mainly  checked  by  the 
meeting  of  the  olecranon  with  the  back  of  the  humerus. 
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The  line  of  motion  is  nearly  in  a  vertical  plane,  whose  direction  is 
slightly  outwards,  and  owing  to  the  oblique  direction  of  the  lower  articular 
portion  of  the  humerus,  the  hand  falls  inside  the  arm  in  complete  flexion. 

Di/recticma. — The  student  must  first  follow  the  reflexions  of  the  syno- 
vial membrane,  and  then  study  the  articular  sur&ces. 

The  Synovial  Membrane  lines  the  inner  surfaces  of  the  ligaments,  and 
passes  firom  one  bone  to  the  other.  It  extends  upwards  on  the  humerus, 
and  lines  the  coronoid  and  olecranon  fossae,  being  vascular  and  loose  in 
these  positions.     Below,  it  is  prolonged  between  the  lesser  sigmoid  cavity. 


A 
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Fig.  191). 

A.  Front  view  of  a  trsngrerRC  vertical  section  tbrough  left  elbow.    B.  Vertical  antero-posterior  sactlon  throogli 
tbe  trochlear  and  greater  sigmoid  cavity.    C.  A  similar  section  through  the  radios  and  oapitellnm. 


the  inner  surface  of  the  orbicular  ligament,  and  the  circumference  of  the 
head  and  neck  of  the  radius.     It  is,  therefore,  extensive. 

Direction. — Before  dividing  the  posterior  ligament  and  separating  the 
bones,  the  dissector  should  seek  the  vessels  and  nerves  to  the  joint  and  be 
familiar  with  its  relations. 

The  Arteries  to  the  Joint  come  from  the  superior  and  inferior  profundae^ 
anastomotic  magna,  recurrent  radial,  anterior  and  posterior  ulnar  recurrent 
and  posterior  interosseous  recurrent,  and  form  a  vascular  circle  around  the 
articulation. 
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The  Nerves  come  from  the  ulnar  a^  it  passes  between  the  olecraDon  and 
inner  condyle,  and  the  muBculo-cutaneons  also  supply  it. 

Relatione. — In /ron(,  the  brachialia  auticUB;  behind,  the  triceps  and 
anconeus ;  externally,  the  supinator  brevis  and  the  tendon  of  origin  of  the 


FlO.   200.— ATTACHMEHXa   OF   THE 


extensors;  intt!mally,t\ie  flexors  carjii  ulnaris  and  sublimis  digitorum, and 
the  common  tendon  of  the  other  extensors ;  also  the  ulnar  nerve  and  pos- 
terior interosseous  recurrent,  artery. 

Joint  Snr&oea. — The  lower   end   of   the   humerus   has   two  distinct 
articular  fitcets  for  the  radius  and  ulna.     The  radial  facet  is  on  the  outer  . 


Fig.  202.— Frost  vibw  op  joint-su spaces  o 


side,  and  is  a  rounded  eminence  (capitellum)  chiefly  on  the  front  of  the 
bone,  being  covered  with  cartilage  on  its  anterior  aspect  only.  The  inner 
or  ulnar  aurfar.e  is  called  the  trochlea,  and  is  hollow  in  the  centre,  and 
limited  estemally  and  internally  by  two  prominent  lips.     The  inner  lip, 
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b;  its  prominence  below,  forms  an  expansion  which  ie  adapted  to  an  in- 
ward projection  of  the  coronoid  process  of  the  ulnar,  and  is  only  nsed  in 
flexion  ;  the  outer  lip  of  the  trochlea  is  everted  at  the  posterior  superior 
part,  and  forms  a  suriace  which  corresponds  to  another  on  the  outer  aspect 
of  the  olecranon,  which  is  only  used  in  complete  flexion,  and  which  does 
not  come  into  contact  with  any  other  part  of  the  humerus.  In  flexion 
and  extension  the  ulna  is,  of  course,  the  bone  chiefly  engaged,  and  moves 
forwards  and  backwards  on  the  trochlear  surface  of  the  humerus,  but  in 
these  motions  the  radius  also  movea  by  its  cup-shaped  depression  on  the 
capitulum,  by  a  ridge  internal  to  the  cup,  on  the  groove  between  that 
process  and  the  trochlea.     In  semiflexion  and  semipronation  (the  motions 
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PiG.  2()3.— Fbom  view  of  LBKT 

L.  Humenu.    B.  Uluk   C.  Radliu.    I.  Tnviile 


of  pronation  and  supranation  take  place  not  in  the  humero-ulnar 
joint,  but  in  the  radio-ulnar)  it  is  most  completely  in  contact  with  the 
capitulum.  In  complete  flexion  the  anterior  margin  of  the  radial  head 
rests  against  the  depression  above  the  capitellum,  and  in  complete  ex- 
tension and  Bupination,  the  anterior  border  of  the  head  of  the  radius  is 
only  just  in  contact  with  the  inferior  surface  of  the  capitellum.  The  joint 
between  the  capitulum  and  ladins  is  an  arthroidal  one. 

Kadio-Vlnar  Artionlatioiu. — The  bones  of  the  forearm  are  connected 
by  joints  at  their  upper  and  lower  ends,  and  by  an  interoESeous  ligament 
between  their  sheaths,  forming,  1,  a  superior  radio-ulnar;  2,  middle  radio- 
ulnar ;  and,  3,  inferior  radio-ulnar  joints. 
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Superior  Eadial  Ulnar  Joint. — In  thie  articulation  are  the  inner  side 
of  the  circumference  of  the  radial  head  and  the  lesser  sigmoid  cavity  of  the 
ulna.  It  is  a  lateral  gingljmus,  and  its  surfaces  are  covered  with  cartilage 
and  lined  by  a  pouch  of  the  synovial  membrane  of  the  elbow  joint,  and  it 
has  but  one  ligament. 

The  Orbicular  or  Annular  Ligament  is  a  strong  Bat  band  of  ligamentous 
fibres  about  a  quarter  of  an  inch  wide.  It  is  stronger  behind,  and  formB  four- 
fifths  of  a  circle  which  surrounds  the  head  of  the  radius,  keeping  it  firmly  in 


d  meUcanvli. 
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relation  with  the  ulna,  and  is  attached  hy  its  extremities  to  the  anterior 
and  posterior  parts  of  the  lesser  sigmoid  cavity  of  the  ulna.  It  is  broader 
at  the  upper  j>art  of  its  circumference,  and  there  securely  keeps  the  radius 
in  its  position.  Its  lower  eiige  is  free  and  fits  round  the  neck  of  the  radius. 
Its  outer  Burfoce  is  strengthened  by  the  external  lateral  ligament  of  the 
elbow,  and  the  supinator  brevis  arises  from  it.  Its  inner  surface  is  smooth 
and  covered  by  the  synovial  membrane,  and  parts  of  the  external  and 
anterior  ligamente  of  the  elbow  are  connected  with  its  upper  border. 
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The  Synovial  Membrane  is  continuous  with  that  of  the  elbow,  and 
projects  below  between  the  lower  margin  of  the  annular  ligament  and  the 
neck  of  the  radius. 

Movements. — ^These  are  limited  to  rotation  of  the  head  of  the  radius 
upon  the  lesser  sigmoid  cavity  of  the  ulnar,  within  the  annular  ligament. 
Forward  rotation  is  called  pronation^  and  rotation  backwards  is  termed 
supination.  These  movements  will  be  more  fully  described  when  the  other 
radial  articulations  have  been  studied* 

Kiddle  Badio-THnar  Ligaments. — ^Two  ligaments  connect  the  shafts  of 
the  radius  and  ulna ;  they  are  the  interosseous  and  oblique. 

The  Oblique  or  Round  Ligament,  or  ligament  of  Weitbricht,  is  a  slender 
roundish  band  above  the  interosseous  membrane,  and  passes  down  and  out, 
having  an  opposite  direction  to  that  of  the  interosseous  membrane,  and  is 
attached  above  to  the  tubercle  of  the  ulna  at  the  base  of  the  coronoid 
2)rocess,  and  inferiorly  to  the  radius  just  below  the  bicipital  tuberosity.  It 
divides  the  space  above  the  interosseous  membrane  into  two  parts,  and 
appears  to  be  a  substitute  for  it  in  this  position;  but  it  is  sometimes 
absent.  As  just  stated,  it  passes  from  the  ulna  to  the  radius,  while  the 
interosseous  ligament  passes  from  the  radius  to  the  ulna.  The  posterior 
interosseous  artery  passes  to  the  back  between  the  oblique  ligament  and  the 
upper  border  of  the  interosseous  membrane. 

The  Inierosseous  Ligament  or  Membrane  is  a  broad,  thin,  aponeurotic 
layer,  which  passes  obliquely  down  and  in  from  the  interosseous  ridge  of 
the  radius  to  that  of  the  ulna.  It  forms  an  incomplete  septum  between 
the  muscles  of  the  front  and  back  of  the  forearm.  It  is  deficient  above  at 
its  superior  border,  which  is  about  an  inch  below  the  radial  tubercle.  This 
space  (hiatus  interosseus)  transmits  the  posterior  interosseous  vessels. 
At  its  middle  it  is  broader  than  at  either  end,  and  it  has  an  oval  aperture 
just  above  its  lower  margin  through  which  the  anterior  interosseous  artery 
passes  to  the  back  of  the  forearm.  There  are  also  smaller  apertures  in  it 
for  the  passage  of  blood-vessels.  This  ligament  connects  the  bones  and 
gives  origin  to  the  deep  flexors  and  extensors.  On  its  posterior  8ur£Eu;e  are 
two  or  three  fibrous  bands  which  pass  obliquely  from  the  ulna  towards  the 
radius,  having  a  direction  opposite  to  those  of  the  other  fibres  of  this 
membrane,  and  similar  to  that  of  the  oblique  ligament. 

Relaiions. — In  front,  at  its  upper  three-fourths,  with  the  flexor 
profundus  digitorum,  on  the  inner  side  the  flexor  longus  poUicis,  on  the 
outer  and  between  them  the  anterior  interosseous  vessels  and  nerve.  At 
its  lower  fourth  with  the  pronator  quadratus.  Behind  it  are,  from  above 
downwards,  parts  of  the  supinator  brevis,  extensor  ossis  metacarpi  pollicis, 
primi  and  secundi  intemodii  pollicis  and  extensor  indicis,  and  near 
the  wrist  are  the  anterior  interosseous  artery  and  posterior  interosseous 
nerve. 

Directions. — The  annular  ligaments  and  tendons  must  be  removed 
from  both  surfaces  of  this  and  the  wrist  joint,  and  the  ligaments  cleaned. 
The  student  should  first  dissect  the  wrist  joint,  and  when  that  is  done 
he  will  be  able  to  more  thoroughly  examine  the  lower  radio-ulnar  articula- 
tion. 

The  Badio-Carpal  or  Wrist  Joint  is  an  arthrodia,  but  has  some  of  the 
characteristics  of  an  enarthrodial  joint.  It  is  formed  by  the  lower  end  of 
the  radius  and  under-surface  of  the  triangular  fibro-cartilage  above,  and 
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the  upper  surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones  below. 
There  are  four  ligaments  uniting  the  osseous  surfaces,  which  are  coated  by 
a  thin  layer  of  cartilage.  The  ligaments  are,  anterior,  posterior,  and  two 
lateral,  llie  pisiform  bone  has  nothing  to  do  with  this  joint,  and  the 
ulna  is  excluded  from  it  by  the  triangular  fibro-cartilage. 

The  Anterior  Ligament  is  a  broad  fibrous  band  consisting  of  three 
fasciculi.  Some  of  its  fibres  have  a  nearly  transverse  direction,  and  others 
diverge  as  they  descend.  It  is  attached  above  to  the  anterior  margin  of 
the  lower  end  of  the  radius,  to  its  styloid  process,  to  the  fibro-cartilage  and 
to  the  ulna;  and  its  fibres  pass  obliquely  down,  and  in  and  out,  to  be  in- 
serted into  the  palmar  surfaces  of  the  scaphoid,  semilunar,  and  cuneiform 
bones,  partly  blending  with  the  palmar  carpal  ligaments.  It  is  perforated 
by  many  vessels,  and  is  in  contact,  in  front,  with  the  tendons  of  the 
flexor  profundus  and  longus  pollicis,  and  behind,  with  the  synovial 
membrane. 

The  Posterior  Ligament  is  also  membranous,  but   not  so  thick  and 


>  METACAItrUS. 


strong  as  the  anterior.  It  is  attached  to  the  posterior  border  of  the  lower 
end  of  the  radius  and  fibro-cartilage,  and  its  fibres  pass  down  and  in,  to  be 
inserted  on  the  dorsal  surface  of  the  scaphoid,  semilunar,  and  cuneiform 
bones,  being  continuous  with  the  dorsal  carpal  ligaments.  It  is  in  relation, 
in  front,  with  the  synovial  membrane,  and  behind,  with  the  extensor 
tendons. 

The  External  Lateral  Ligament  fRadio-carpal)  is  a  short,  strong  band 
passing  from  the  apex  of  the  styloid  process  of  the  radius  to  a  rough  surface 
on  the  outer  side  of  the  scaphoid,  some  of  its  fibres  going  to  the  trapezium 
and  anterior  annular  ligament. 

The  Internal  Lateral  Ligament  is  round,  but  longer  and  smaller  than 
the  external.  It  extends  from  the  end  of  the  styloid  process  of  the  ulnar, 
and  divides  into  two  fasciculi,  one  of  which  is  attached  to  the  rough  upper 
and  inner  part  of  the  cuneiform ;  the  other  to  the  pisiform   bone  and 
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aQQulur  ligament,  and  ie  continuous  with  the  internal  lateral  ligament  of 
the  carpus. 

Dissection, — To  expoee  the  synovial  membrane  and  joint  suriaces,  cut 
through  the  posterior  ligament  near  the  carpus  and  separate  the  bones, 
after  having  studied  the  movements  of  the  wrist. 

The  Synovial  MembraTie  passes  from  the  radius  and  triangular  fibro- 
cartilage  to  the  inner  surface  of  the  ligaments,  and  after  lining  these, 
passes  to  the  margins  of  the  opposite  sur&ces  of  the  carpal  bones  above 
their  interosseous  ligaments.  This  joint  sometimes  communicates  with 
the  inferior  mdio-ulnar  articulation  ttmiugh  an  aperture  in  the  triangular 
fibro-cartilage  which  separates  the  two. 

Relatione. — In  froni,  the  flexor,  and  behind  the  extensor  tendons. 
At  its  outer  and  back  part  is  the  radial  artery,  and  the  ulnar  artery  is  near 
to  its  lower  and  inner  part,  in  front.  The  anterior  and  posterior  carpal 
arteries  and  posterior  interosseous  nerve  are  also  in  contact  with  it. 

Nerves. — The  ulnar  and  posterior  interosseous. 


I.  Bit-Ull. 

4,  Doml  iulARUiKU 


The  Arteries  are  the  anterior  and  posterior  carpal  and  the  radial  and 
ulnar,  ascending  branches  from  the  deep  palmar  arch,  and  anterior  and 
jKfflterior  interosseous. 

Movements. — The  wrist  has  moat  of  the  properties  of  a  condyloid 
articulation,  and  is  capable  of  flexion,  extension,  abduction, adduction,  and 
circumduction,  but  is  quite  incapable  of  the  rotation  movements  which  are 
characteristic  of  true  enarthrodiai  joints. 

In  Flexion  the  hand  passes  forwards  and  inwards,  and  the  first  row  of 
carpal  bones  glides  from  before  back  on  the  radius  and  projects  behind, 
stretching  the  posterior  ligament. 

In  Extension  the  hand  is  carried  back  and  out,  and  the  first  row  of 
carpal  bones  moves  in  the  opposite  direction  and  renders  the  anterior 
ligament  tense.     This  movement  is  freer  than  flexion. 

In  Abdfliction  \}m  outer  border  of  the  hand  is  drawn  away  from  the 
middle  line  of  the  limb,  and  the  carpal  bones  move  transversely  inwards. 
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The  internal  lateral  ligament  is  rendered  tense,  and  the  motion  is 
checked  by  the  meeting  of  the  styloid  process  of  the  radius  with  the 
scaphoid. 

In  Adduction  the  hand  is  moved  towards  the  ulnar  side  and  the  carpal 
bones  pass  transversely  outwards.  This  motion  is  freer  than  abduction,  and 
is  limited  by  the  external  lateral  ligament. 

Joint  Surfaces. — The  triangular  articular  surface  of  the  radius  is  divided 
by  an  antero-posterior  line  into  an  outer,  triangular  and  an  inner  square- 
shaped  surface,  and  these  with  the  triangular  fibro-cartilage  form  an  arch 
which  receives  the  upper  convex  ends  of  the  first  row  of  caipal  bones.  The 
scaphoid  is  received  into  the  outer  radial  facet,  the  sendlunar  into  the 
square-shaped  facet,  and  triangular  fibro-cartilage,  while  the  cuneiform  is 
in  contact  with  the  ligaments ;  but  sometimes  the  fibro-cartilage  is  divided 
between  the  semilunar  and  cuneiform,  the  smaller  part  of  it  being  for  the 
latter  bone,  which  is  also  in  contact  with  the  ligaments. 

CircuTriductwn. — In  this  movement  the  hand  describes  a  cone  whose 
base  is  at  the  fingers  and  apex  at  the  wrist,  and  this  being  a  combination 
of  the  four  other  movements,  it  necessarily  moves  most  freely  in  the 
directions  in  which  movement  is  freest ;  viz.  in  extension  and  adduction. 

Flexion  of  the  hand  is  produced  by  the  flexor  carpi  radialis,  palmaris 
longus,  flexor  carpi  ulnaris,  supinator  longus,  flexors  sublimis  and  profundus, 
flexor  longus  pollicis  and  extensor  ossis  metacarpi  poUicis. 

1.  Badios. 

5.  Its  surf aoe  for  scaphoid. 

3.  Surfmoe  for  semilanar. 

4.  styloid  of  ulna. 

6.  Trlaog.  lig. 
6.  Aperture  in  flbro*cartilage. 

Fig.  208. — Left  badio-cabfal  abticulab  subfaces,  been  fbom  below. 

Extension  is  brought  about  by  the  extensors  carpi  radialis  longior  and 
brevior,  extensor  communis  digitorum,  extensor  minimi  digiti,  extensor 
caqii  ulnaris,  extensor  indicis,  and  extensor  primi  and  secundi  intemodii 
pollicis. 

Abdttction  by  the  flexor  carpi  radialis,  extensor  caq^i  i*adialis  longior 
and  brevier,  extensor  ossis  metacari)i,  and  extensors  primi  and  secundi  in- 
temodii pollicis. 

Adduction  by  the  flexor  and  extensor  carpi  ulnaris. 

Inferior  Badio-TJlnar  Joint. — The  lower  semilunar  end  of  the  radius, 
which  is  concave,  and  the  head  of  the  ulna,  which  is  convex  to  fit  into  it, 
and  a  fibro-cartilage  and  synovial  membrane,  are  the  structures  which 
enter  into  the  composition  of  this  joint.  It  will  be  noticed  that  this  ar- 
rangement is  the  opposite  of  that  between  the  upper  ends  of  the  bones. 
The  articular  surfaces  are  covered  by  a  thin  layer  of  cartilage,  and  connected 
by  scattered  ligamentous  fibres,  forming  a  sort  of  capsule,  which  are  named 
according  to  their  position.     This  joint  is  a  lateral  ginglymus. 

The  Anterior  Radio-Ulnar  Ligament  is  a  narrow  band,  extending  from 
the  anterior  border  of  the  sigmoid  cavity  of  the  radius  to  the  anterior  surface 
of  the  head  of  the  ulna. 

The  Posterior  Radio-Ulnar  Ligament  passes  between  similar  spots  at 
the  back  of  the  joint. 

The  Triangular  Fibro-Cartilage  is  a  thickish  plate  passing  transversely 
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beaeabh  the  bead  of  the  ulna,  and  fixing  it  to  the  radius.  It  is  attached 
by  its  base,  which  is  thin,  to  a  ridge  separating  the  sigmoid  cayity  of  the 
radius  from  its  carpal  articulating  surface,  and  by  its  apes  to  a  depression 
at  the  root  of  the  styloid  process  of  the  ulna  and  to  the  side  of  that  process.' 
This  depression  separates  the  head  of  the  ulna  from  the  styloid  process. 
It  is  thicker  at  its  margins  than  in  its  centre,  which  is  occasionally  perfor- 
ated. Its  borders  are  united  to  the  anterior  and  posterior  ligaments.  Its 
upper  surface  is  smooth  and  concave,  and  looks  towards  the  ulna.     Its  lower 


A.  Trlanedlar  nbro-cartilogf , 


sur&ce  is  also  smooth  and  concave,  and  faces  towards  the  cuneiform  bone, 
forming  part  of  the  socket  for  the  carpal  bones.  Both  surfaces  are  lined 
by  a  synovial  membrane.  The  lower  one  by  the  synovial  membrane  of  the 
wrist,  and  the  upper  by  one  which  is  peculiar  to  the  radio-ulnar  articulation. 
The  student  will  observe  that  this  cartilage  enters  into  the  wrist  and  lower 
radio-ulnar  Joints.  It  also  separates  the  carpal  from  the  ulnar  articulating 
sur^e  of  the  radius,  and  prevents  the  lower  end  of  the  ulnar  entering 
into  the  wrist  joint,  except  in  those  cases  in  which  it  is  perforated. 


1.  Ulnitr  Htjlold  proDMB. 

2.  Outer  iMcrt  at  nullDB. 

4.  TrttnRulu- flbTD-cuUbig*. 
^.  UfKmmtnni  labenKntain. 
t.  A.nt.  uid  pott.  Ilgi.  (cat). 

Ft3.  210.— Radio-cakpal  jc 


The  Synovial  Membrane  of  this  joint  is  very  loose,  and  ie  called  the 
memhraTui  aacdformia.  It  extends  upwards  between  the  radius  and  ulna, 
and  horizontally  inwards  between  the  fibro-cartilage  and  ulna,  and  is  very 
loose  at  the  point  where  it  ia  reflected  from  the  ulna  to  the  radius.  It 
usually  contains  a  large  amount  of  synovia.  If  the  fibro-cartilage  be  per- 
forated, this  membrane  is  continuous  with  that  of  the  wrist. 

Movetnents  of  the  Radius. — In  the  upper  radio-ulnar  articulation,  the 
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head  of  the  radius  is  received  into  the  lesser  sigmoid  cavit;  of  the  ulnu. 
In  the  lower  joint,  the  head  of  the  ulna  is  received  into  the  sigmoid  cavit; 
of  the  radius.  This  mechanism  onl;  permits  of  rotation  of  the  radius 
round  the  upper  and  lower  ends  of  the  ulna,  and  the  radiuB  is  prevented 
being  displaced  by  the  orbicular  ligament  above,  and  the  fibro-cartilage 
below,  A  third  articulation,  the  humero-radial,  is  also  engaged  in  the 
rotatory  movements  of  the  radius. 

In  Pronation,  which  is  forward  rotatioB,  the  upper  end  of  the  radius 
passes  from  without  inwards,  within  the  annular  ligament,  and  without 
changing  its  position  to  the  upper  end  of  the  ulna ;  but  the  lower  end 
moves  over  the  ulna,  from  the  outer  t«  the  inner  side,  and  its  shaft 


Flo.  311.— IIONGS  OF  LEFT  ARM  TO  SHOW  PBOKATIOS  AND  BUPtKATION. 

obliquely  crosses  that  of  the  ulna,  describing  half  a  circle,  and  carries  with 
it  the  fibro-cartila^e,  which  is  movable  at  ita  insertion.  The  absence  of 
ligamentous  attachments  to  the  upper  end  of  the  radius  facilitates  the 
movements  at  the  upper  articulation.  The  cup  of  the  radius  rotates  for- 
wards in  pronation,  and  backwards  in  supination,  on  the  capitellum,  while 
its  raised  border  glides  on  the  oblique  surface  which  is  between  the  con- 
dyle and  the  outer  border  of  the  trochlear  surface. 

In  Supination  the  sigmoid  cavity  of  the  radius  glides  backwards  on 
the  articular  surface  of  the  ulna,  anri  the  upjjer  end  of  the  bone  rotates 
within  the  orbicular  ligament  from  within  outwards.     The  jjosterior  liga- 
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ment  checks  ^proTiation,  and  the  anterior  limits  awpiiuUion.    The  iiiter- 
osaama  ligament  ie  teiise  in  supinaticm,  but  loose  in  pronation. 

In  these  motions  the  radius  alone  is  movable,'  and  revolves  round  a 
vertical  line  which  is  inside  its  shaft,  and  which  extends  up  through  the 
head  and  neck  of  the  bone,  and  down  through  the  centre  of  a  circle,  of 
which  the  lesser  sigmoid  cavity  of  the  ulna  is  a  segment.  If  this  line  be 
prolonged  upwards  it  will  pass  through  the  centre  of  the  humeral  head. 


8.  Cftrpo-iDetAoaTp. 

9.  TnnaverH  Iptcnnetacnrp. 
D.  I"'— yh-i—i— I 

1.  Flbrotu  tipuiioa  from  exteuon 
to  tiie  UtcAl  metAOArpo-pJului- 

3.  Inloa.  Ug. 


Fia.  212.— LIGAUBXTB  OP  ^ACK  OF  WBIST,  CAHPAL,  UBTACARPAL,  AND  PHALAKOBAI. 


The  hand  follows  the  radius  in  its  movements,  being  almost  completely 
shut  off  from  articulating  with  the  ulna  by  the  fibro-cartilage. 

Pronation  is  produced  by  the  pronators  teres  and  quadratus,  mid  partly 
by  the  flexor  carpi  radiaiis  and  extensor  carpi  radialis  longior. 

Supination  is  effected  by  the  biceps  and  supinator  brevis. 

Sni^oal  Applioatioiu. — These  movements  cease  in  iracture  of  either 
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bone  of  the  forearm.  If  the  ulna  be  broken  it  cannot  support  the  mdius 
in  its  rotation,  and  if  the  radius  be  broken  it  cannot  move  in  its  entirety. 
In  Betting  fractures  of  one  or  both  bones  the  splints  should  be  applied 
with  the  hand  supinated,  becaniie  then  the  bones  are  most  separated,  and 
lie  side  by  side.  After  the  splints  have  been  applied  the  hand  may  be 
placed  in  a  semi-prone  position,  and  it  and  the  forearm  supported  in  a 
large  sling. 

Joints  of  the  Caipnt. — These  are,  first,  the  articulations  of  the  first 
carpal  row ;  second,  those  of  the  second ;  and  third,  those  of  the  two  rows 
with  each  other.  The  pisiform  does  not  enter  into  the  carpal  articulation, 
but  has  a  separate  one  with  the  cuneiform. 

Dissection. — Remove  all  the  tendons   and   cellular   tissue  from  the 


FiS.   213.— POSTKRIOB   VIEW  OF   ABTICULATIOHB  ABOl'T   LEFT  WKIBT. 

hand,  clean  the  ligamentous  bands,  and  define  the  bands  jiassing  from  the 
pisiform  to  the  imciform  and  fifth  metacarpal  bones ;  also  prepare  the 
ligaments  connecting  the  second  row  of  carpal  bones  with  each  other  and 
with  the  metacarpals. 

Joint!  of  th«  Firrt  Bow. — These  are  arthrodia.  The  articular  surfaces 
are  coated  with  a  thin  layer  of  cartilage,  and  united  by  two  dorsal,  two 
palmar,  and  two  interosseous  ligaments. 

Of  the  three  bones  of  the  first  row  which  enter  into  these  joints,  the 
middle  one,  the  semilunar,  is  joined  to  the  lateral  bones ;  namely,  the 
scaphoid  on  the  outer  and  the  cuneiform  on  the  inner  side. 

The  Palmar  Lif/ameiilt  are  transverse,  less  strong  than  the  dorsal,  and 
placed  deeply  under  the  anterior  annular  ligament. 
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The  Dorsal  Ligamenia  are  also  transverse,  passing  across  the  backs  of 
these  bones. 

The  Interoeaeoua  Ligavnents  connect  the  semilunar  with  the  scaphoid 
and  cuneiform,  and  are  two  narrow  bundles  of  fibrous  tisBue  on  a  level 
with  the  upper  surface  of  these  bones,  and  complete  the  lower  wall  of  the 
radio-carpal  joint.  Their  upper  surfaces  are  smooth  and  lined  by  the 
synovial  membrane  of  the  wriet. 

The  Fltiform  is  joined  to  the  front  of  the  cuneiform  by  a  capsular 
ligament  and  Bepankt«  synovial  membrane.  It  has,  besides,  two  strong 
ligamentous  bands,  which  connect  it  below  with  the  unciform  and  fifth 
metacarpal  bones.  Occasionally  it  is  connected  with  other  metacarpal 
bones.  The  tendon  of  the  flexor  carpi  ulnaris  is  partly  inserted  into  it, 
and  sometimeB  its  synovial  cavity  communicates  with  the  radio-carpal 
joint. 

Joint*  of  the  Seoo&d  Row. — ^Tbese  likewise  are  arthrodia,  and  are  con- 
nected by  three  denial,  three  palmar,  and  three  interosseous  ligaments. 


The  Palmar  Bands  pass  transversely  between  the  trapezium  and 
trapezoid,  the  trapezoid  and  os  magnum,  and  the  magnum  and  unciform. 

The  three  Dorsal  have  a  similar  arrangement  on  the  dorsal  aspect. 

The  iTticrosseous  Ligaments  are  usually  three,  but  sometimes  only 
two.  They  are  much  thicker  than  those  of  the  firtt  row,  passing  between 
the  contiguous  rough  surfaces  of  the  ossicles.  There  is  a  strong  one 
between  the  m^^um  and  unciform,  another  one  between  the  trapezium 
and  trapezoid,  and  a  slender  one  between  the  magnum  and  trapezoid. 
Sometimes  there  is  a  small  one  between  the  magnum  and  scaphoid.  This 
junction  of  the  first  to  the  second  row  of  carpal  bones  by  means  of  an 
interosseous  band  is  rare.  It  may  s-ubdivide  the  large  intercarijal  syno- 
vial membrane,  or  it  may  be  perforated  by  it. 
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Joints  of  the  Two  Bows  with  eaoh  other. — The  ligaments  connecting 
these  are  anterior  or  palmar,  posterior  or  dorsal,  and  external  and  internal 
lateral. 

The  Anterior  LigaTnenta  consist  of  strong,  short,  irregular  fibres, 
which  pass  obliquely  between  the  two  rows  on  the  palmar  surface  (the 
pisiform  being  excepted)  :  they  converge  towards  the  magnum. 

The  Posterior  ligaments  are  longer  and  looser  fibres  passing  obliquely 
between  the  bones. 

The  Lateral  Ligaments  are  very  short.  The  external  is  the  stronger 
and  more  distinct,  and  passes  between  the  scaphoid  and  trapezium.  The 
internal  connects  the  cuneiform  and  unciform.  They  are  continuous  with 
the  lateral  ligaments  of  the  wrist  joint. 

Dissection. — Divide  the  lateral  and  posterior  ligaments,  connecting 
the  two  rows  so  as  to  open  the  joint  from  behind  ;  separate  the  articular 
surfaces,  so  that  they  and  the  synovial  membrane  may  be  studied. 

The  Common  Synovial  Membrane  of  the  carpus  is  complicated  and 
extensive.  It  lines  the  under  surfaces  of  the  three  bones  of  the  first  row, 
sending  two  processes  upwards  between  their  adjacent  surfaces.  It  then 
passes  over  the  upper  surfaces  of  the  second  row,  and  sends  downwards 
three  prolongations  between  them.  These  line  their  adjoining  surfaces 
and  cover  the  carpal  ends  of  the  four  inner  metacarpal  bones.  The  joint 
between  the  pisiform  and  cuneiform  has  usually  a  separate  synovial  mem- 
brane. 
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The  four  lin«  ndiating  from  1  go  to  the  anterior  Borboes  and  borden  of  both  bones,  and  thoee  from  S  to  their 
poeterior  sarfaces  and  borders.  8.  Bxtemal  soxfaoe  of  radloa.  4.  Internal  sorfaoe  of  nlna.  6.  External 
border  of  olna.    6.  Internal  bofder  of  radina. 

Articular  Surfaces. — ^There  is  a  joint  in  the  middle  formed  by  the 
head  of  the  os  magnum  being  received  into  a  cavity  formed  by  the  sca- 
phoid and  semilunar  bones.  This  is  a  condyloid  joint.  There  are  two 
other  joints ;  one  on  the  outer  side  of  this,  formed  by  the  projection  of  the 
scaphoid  being  received  into  the  hollow  formed  by  the  trapezium  and 
trapezoid.  This  is  also  of  the  condyloid  variety.  The  joint  on  the  inner 
side  is  formed  by  the  unciform  being  received  into  a  hollow  of  the  cunei- 
form. This  is  more  of  the  nature  of  an  arthrodia  A  thin  layer  of  carti- 
lage covers  the  joint  surfaces. 

The  student  must  observe  that  the  outermost  bone  of  the  first  row 
forms  a  projection  which  is  received  into  a  hollow  formed  by  the  two  outer 
bones  of  the  second  row,  and  this  hollow  is  much  below  the  level  of  the 
other  bones  of  this  row.  The  two  inner  bones  of  the  first  row,  and  part 
of  the  outer,  form  a  hollow  to  receive  the  condyloid  projection  of  the  os 
magnum  and  unciform.  There  is  thus  a  sort  of  compensatory  arrange- 
ment, a  mutual  giving  and  receiving,  as  what  one  row  takes  from  another 
by  means  of  its  projection,  it  to  some  extent  gives  back  by  means  of  its 
corresponding  hollow. 
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Movements. — The  motiooB  between  the  bones  of  the  first  and  second 
rows  between  themeelves  are  limited  to  a  slight  degree  of  gliding.  The 
articular  Burfacee  are  flat,  and  the  interosseous  ligaments  short,  and  there 
is  more  motion  permitted  in  the  first  row  than  in  the  second,  because  the 
iuteroBseous  ligaments  are  looser  or  sometimes  non-existent. 

The  Inter-  or  Garpo-CarpaZ  Movements,  i.e.  those  between  the  bones 
of  the  two  rows,  consist  of  flexion  and  extension,  and  although  the  joint 
is  in  part  doubly  condyloid,  no  rotation  or  lateral  motion  is  permitted, 
unless  the  bones  be  slightly  separated,  and  then  these  are  very  small.  In 
the  oi-dinary  condition,  rotation  and  lateral  motion  are  prevented,  not  only 
by  the  ligaments,  but  by  the  inner  part  of  the  scaphoid  striking  against 
the  OS  magnum,  and  by  the  cuneiform  impinging  against  the  unciform. 

Flexion. — In  this  movement  the  palm  of  the  hand  approximates  to 
the  anterior  surface  of  the  forearm.  The  magnum  and  unciform  glide 
backwards  on  the  upper  carpal  row,  and,  projecting  behind,  render  tense 
the  posterior  ligament.  It  is  more  limited  than  extension,  and  is  checked 
by  the  contact  of  the  bones  and  by  the  extensor  tendons. 

Extension,— lu  this  movement  the  dorsum  of  the  hand  is  approxi- 
mated to  the  dorsal  surface  of  the  forearm.  It  is  called  dorei-Jtexion  by 
Meyer.     It  is  more  extensive  than  flexion,  and  the  head  of  the  magnum. 
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and  upper  part  of  the  unciform,  glide  forwards  on  the  hollow  of  the  upper 
row  until  motion  is  checked  by  the  meeting  of  the  bones  and  by  the 
anterior  ligaments  and  flexor  tendons.  Over-extension  is  permitted  to 
some  degree  in  the  radio-carpal,  inter-  or  carpo-carpal  joints,  because  the 
upper  articular  snrfaces  of  both  rows  of  carpal  bones  are  prolonged  further 
on  the  dorsal  than  on  the  palmar  aspect,  and  also  because  of  the  weak- 
ness of  some  of  the  carpal  and  carpo-metacarpal  palmar  ligaments. 

Carpo-Ketacarpal  Joint*. — The  metaoarpal  bones  are  articulated  with 
the  second  carpal  row,  the  joint  between  the  metacarpal  of  the  thumb 
and  trapezium  being  a  separate  one. 

The  metacarpal  of  the  thumb  is  connected  by  a  thick  but  loose  cap- 
sule which  passes  from  the  circumference  of  the  base  of  the  metiioarpal 
bone  to  the  rough  edge  around  the  articular  surface  of  the  trapezium.  It 
is  thickest  outside  and  behind,  and  is  Uned  by  a  separate  synovial  mem- 
brane. It  is  an  artbrodial  joint,  and  possesses  great  power  of  movement 
on  account  of  its  saddle- shaijed  articular  surface.  On  section  each  bone 
appears  to  be  received  into  a  cavity  of  the  other,  according  to  (he  direc- 
tion the  section  takes.     For  this  reason  it  has  been  described  as  a  joint 


392  HUMAN  MORPHOLOGY. 

*  by  reciprocal  receptioD.'  It  is  capable  of  the  four  angular  moremeDte : 
flexion,  extension,  abduction,  and  adduction,  also  of  circumduction  and 
opposition. 

In  flexion  tte  metacarpal  bone  is  brought  towards  the  palm,  and  in 
extension  movements  in  the  opposite  direction  take  place.  Flexion  is 
produced  by  the  flexor  brevis,  abductor  et  opponene  polUcie,  and  extension 
by  the  extensores  primi  et  secundi  pollicis. 

Id  aiduction  and  adduction  the  metacarpal  is  approximated  to,  or 
removed  irom,  the  forefinger ;  the  former  is  produced  by  the  extensor  ossis 
metacarpi,  and  the  latter  by  the  adductor  pollicis. 

In  opposition  the  ball  of  the  thumb  is  turned  towards  the  tip  of  each 
finger  by  motions  partly  circumductory ;  and  in  holding  a  pen  or  picking 
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Tip  a  pin,  the  metacarpal  of  the  thumb,  and  the  thumb  phalanges,  acted 
upon  by  their  flexors,  are  brought  into  opposition  to  the  fingers. 

Circum-iv.ction  is  a  combination  of  these  movements,  and  is  produced 
by  the  short  and  long  muscles  acting  upon  the  metacarpal  bone  and 
phalanges  of  the  thumb. 

ArdonUtioiu  of  the  Xetocupali  with  tlie  Saoond  Carpal  Bow. — These 
joints  Jire  arthrodial,  and  are  connected  mainly  by  two  dorsal  ligaments  to 
each  digit,  except  to  the  little  finger ;  by  one  palmar  to  each,  except  the 
third  metacarpal;  and  by  interosseous  ligaments. 

The  Dorsal  Ligaments  are  the  strongest  and  most  distinct.     The 
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secoDd  metacarpal  has  two  fasciculi,  one  from  the  trapezium,  the  other 
from  the  trapezoid.    The  third  has  ODe  from  the  os  magnuni.    The  fourth 
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has  two,  one  from  the  magnom,  and  another  fr^m  the  unciform ;  and  the 
fifth  has  only  one,  and  that  from  the  unciform. 

The  Palmar  lAgamtmiB  run,  like  the  dorsal,  longitudinally,  and  are 
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weaker  and  less  constant.     They  resemble  the  dorsal,  with  the  exception 
of  those  for  the  third  metacarpal,  which  has  three  ligaments.     An  external 
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one  from  the  trapezium,  which  is  above  the  sheath  of  the  tendon  of  the 
flexor  carpi  radialis ;  a  middle  one  from  the  magnmu ;  and  an  inner  one 
from  the  unciform. 

The  Intero88eou8  Ligaraents  are  short,  thick  fibres  limited  to  one  por- 
tion of  this  articulation.  They  connect  the  inferior  angles  of  the  magnum 
and  unciform  with  the  adjacent  surfaces  of  the  third  and  fourth  meta- 
carpals. Sometimes  they  isolate  the  joints  of  the  last  two  metacarpals 
with  the  unciform  from  the  rest  of  the  carpal  and  metacarpal  joints ;  but 
it  is  oftener  divided  into  two,  and  does  not  form  a  complete  separation. 

Dissection* — ^These  interosseous  bands  may  be  exposed  by  dividing  the 
transverse  ligament  joining  the  third  and  fourth  metacarpals,  and  by  open- 
ing the  joint  between  the  unciform  and  the  last  two  metacarpals. 

The  Synovial  Membrane  is  a  continuation  of  that  between  the  two 
rows  of  carpal  bones,  but  sometimes  the  joint  between  the  unciform  and 
fourth  and  fifth  metacarpals  has  a  separate  one. 

Movements, — ^This  is  limited  to  a  slight  antero-posterior  gliding  of  the 
articular  surfaces  on  each  other.  The  fifth  metacarpal  is  more  movable 
than  the  fourth,  and  the  second  and  third  have  scarcely  any  appreciable 
motion.  The  metacarpals  of  the  ring  and  little  fingers  are  capable  of  very 
slight  ab-  and  adduction. 

XJnion  of  the  Metacarpal  Bones  with  each  other. — The  metacarpal  bones 
are  joined  at  their  carpal  and  phalangeal  extremities,  the  joints  at  their 
bases  being  covered  with  cartilage  and  connected  by  dorsal,  palmar,  and 
interosseous  ligaments. 

The  Dorsal  and  Palmar  are  usually  three  in  number,  and  pass  trans- 
versely from  one  bone  to  the  other  on  the  dorsal  and  palmar  surfaces. 
The  Interosseous  ligaments  pass  between  the  rough  contiguous  surfisu^es 
just  beneath  their  lateral  articular  facets. 

The  Synovial  Membrane  lining  the  lateral  facets  is  part  of  that  be- 
tween the  two  rows  of  carpal  bones. 

The  Digital  ends  of  the  four  inner  metacarpals  are  joined  by  a  narrow 
fibrous  transverse  band  which  passes  across  their  anterior  surface  and  is 
blended  with  the  metacarpo-phalangeal  ligaments.  It  is  the  deep  trans- 
verse ligament  which  was  seen  in  the  dissection  of  the  hand,  and  its  pos- 
terior surface  blends  with  the  ligaments  just  named,  but  its  anterior  has 
four  grooves  for  the  passage  of  the  flexor  tendons. 

Dissection. — Divide  the  ligaments  which  remain  uncut  on  the  pos- 
terior aspect  of  these  articulations,  and  separate  the  articular  surfaces. 

Joint  Surfaces. — The  metacarpal  of  the  index  finger  has,  at  its  base, 
a  hollow  articular  surface  to  receive  the  prominence  of  the  trapezoid,  and 
it  articulates  laterally  with  the  trapezium  and  magnum.  The  metacarpal 
of  the  middle  finger  articulates  with  the  magnum,  and  that  of  the  ring 
finger  with  the  magnum  and  unciform.  The  little  finger  metacarpal 
articulates  with  the  unciform. 

Synovial  Membranes. — They  are  usually  two,  between  the  carpal  and 
metacarpal  bones :  a  separate  one  for  the  thumb,  and  prolongations  of 
the  coQimon  carpal  synovial  membrane  for  the  others.  .  As  already  stated, 
there  may  be  a  separate  sjmovial  sac  for  the  joint  between  the  unciform 
and  two  inner  metacarpals. 

"  Dissection.  — Eemove  the  tendons  from  both  surfaces  and  the  tendinous 
expansions,  and  clean  the  anterior  and  lateral  ligaments.     One  of  the  meta/- 
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carpo-pbalangeal  joints  should  be  opened  to  study  the  articular  surfaces. 
The  interphalangeal  joints  must  be  prepared  in  the  same  way. 

Xetaoarpo-Phiilaiigeal  Artioulations. — These  are  condyloid  joints  with 
hinge  movements,  and  are  formed  by  the  rounded  heads  of  the  metacarpal 
bones  being  received  into  the  shallow  glenoid  cavities  in  the  bases  of  the 
first  phalanges.  The  bones  are  kept  in  contact  by  the  ligaments,  which 
are  anterior  and  lateral,  and  by  the  flexor  and  extensor  tendons. 

The  Anterior  Ligaments  are  five,  one  to  each  finger,  and  are  thick, 
strong,  longitudinal  libro-cartilaginous  bands,  on  the  palmar  surface  of  the 
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joint  in  the  space  between  the  lateral  ligaments,  to  which  they  are  united. 
They  are  loopely  connected  to  the  heads  of  the  metacarpal  bones  around 
their  articular  surfaces,  but  firmly  to  the  bases  of  the  first  phalanges. 
Their  anterior  surface  is  closely  adherent  to  the  transverse  ligament,  and 
forms  a  groove  for  the  flexor  tendons,  the  sheath  of  which  is  connected  to 
each  margin  of  the  groove.  Their  deep  surfoce  forms  part  of  the  articular 
surface  for  the  head  of  the  metacarpal  bone,  and  is  covered  by  a  simple 
synovial  membrane.  The  dorsal  aspect  of  these  joints  is  covered  by  the 
extensor  tendon,  which  act*  as  a  posterior  ligament  and  sends  down  ex- 
pansions on  each  side,  serving  as  a  capsule  for  the  joint.  Cruveilhier 
named  these  the  glenoid  ligaments.     In  the  metacarpo-phalangeal  joint 


^^mfmm'^ 


FiQ.  S19a.~Lioaiiekt8  of  thk  middle  f:kgbk.    Okk  half.    Palmab  aspect-. 

1.  KMkujkI  bone.  *.  Third  ptulani.  e.  Bind  ot  Bnt  pbduu. 

S.  Pint  pbcUni.  *,  T.  Litfnl  Ugt>.  *.  Bin  of  woosd  pha- 

».  BMUBd    „  t,  10.  AnWrlor  Ugt*.  lux. 

of  the  thumb,  two  sesamoid  bones  are  connected  with  the  anterior  ligament, 
and  receive  most  of  the  fibres  of  the  lateral  ligaments. 

The  Lateral  Ligam-ents  are  strong,  round  cords  at  either  side  of  the 
joint,  and  are  triangular.  Their  apices  are  fixed  to  the  tubercle  on  the 
side  of  the  head  of  the  metacarpal  bone,  and,  passing  forwards  and  down- 
wards, their  bases  are  inserted  into  the  sides  of  the  bases  of  the  phalanges, 
and  into  the  anterior  ligament. 

Movements. — Theiie  are  flexicn,  extension,  abdnction,adduction,rotation, 
and  circnmdnction. 
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In  Flexion  the  phalanx  glides  forwards  under  the  head  of  the  meta- 
carpal boue,  which  is  left  exposed,  and  forms  the  knuckle.     The  extensor 
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tendon  aod  lateral  ligaments  are  made  tense,  and  the  movement  is  checked 
by  the  ends  of  the  fingers  meeting  in  the  palm. 

Id  ExUrnaion  the  phalanges  move  back  and  form  an  angle  with  the 
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metacarpals.   The  flexor  tendons  and  anterior  ligaments  are  rendered  tense 
and  check  this  movement. 

Abduction  saA  Adduction  are  somewhat  limited.     In  these  lateral 
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motions  one  finger  passes  from  or  towards  its  fellow.  The  lateral  ligament 
on  that  side  of  the  joint  which  is  convex  will  be  tightened,  and  the  opposite 
one  will  become  relaxed.  These  movements  are  freest  in  the  thumb,  and 
the  little  finger  enjoys  more  ab-  than  adduction. 
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Rotation  ia  permitted  to  a  alight  extent  in  consequence  of  the  laxity  of 
the  ligameats. 

Circumduction  is  freest  in  the  thumb,  index,  and  little  fingers,  and  it 
aids  the  thumb  and  fingers  in  the  movement  of  opposition. 

The  first  phalanx  of  the  thumb  is  fiexed  by  the  abductor  and  flexor 
brevis  pollicia  and  by  the  flexor  loagus  and  adductor  pollicis ;  extended  by 
the  extensors  primi  and  secundi  intemodii ;  ahdacted  by  the  extensor 
ossis  metacarpi  pollicis ;  and  adducted  by  the  adductor  pollicis. 

The  first  phalanges  of  the  fingers  are  flexed  by  the  flexors  sublimis  and 
profundus,  the  interossei  and  lumbricales ;  extended  by  the  extensor  com- 
munis ;  adducted  by  the  palmar  interossei ;  and  abdacted  by  the  dorsal 
interossei. 

Inter-phaUngeal  Artiovlatioui. — These  are  ginglymoid  joints,  and  are 
united  by  an  anterior  and  two  lateral  ligaments  which  are  similar  to  those 
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of  the  metacarpo-phalangeal  joints,  the  extensor  tendon  acting  as  a  pos- 
terior ligament. 

The  AnttrioT  Ligament  is  not  so  strong,  but  has  a  similar  attachment 
to  that  of  the  meta<»rpo-phalangeal  joint.  The  lateral  ligaments  are  tri- 
angular, and  each  is  fixed  by  its  apex  to  the  anterior  part  and  side  of  the 
first  and  second  phalanges.  The  ligaments  of  the  joints  of  the  second  with 
the  last  phalanx  are  much  less  strongly  marked  than  the  others.  A  simple 
qmovial  sac  lines  each  joint  cavity. 

Movementa. — ^The  inter-phalangeal  joint  can  be  flexed  and  extended. 

In  Flexion  the  distal  phalanx  moves  under  the  proximal,  and  the 
movement  is  limited  by  the  extensor  tendon,  the  posterior  parts  of  the 
lateral  ligaments,  and  by  the  meeting  of  the  bones.  This  movement  is 
most  extensive  in  the  first  phalangeal  joint. 

In   Extension  the  distal  phalanx  moves   backwards   into  a   straight 
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line  with  the  pronmal  and  ia  checked  by  the  fiexor  tendons,  the  anterior 
ligament  and  the  anterior  portions  of  the  lateral  ligaments.  It  will  be 
noted  that  flesion  is  more  extensive  than  extension. 

The  second  phalanx  of  the  thumb  is  flexed  b;  the  long  flexor ;  extended 
by  the  extensor  secuadi  intemodii,  flexor  brevis,  abductor  and  adductor 
polliciH. 

The  second  phalanges  ofthe  fingers  are_/2ece<2  by  the  flexor  sublimis,  and 
extended  by  the  interossei  and  lumbricales  aided  by  the  common  extensor. 

The  third  phalanges  are _^ece<f  by  the  flexor  profundus,  and  extended 
by  the  interossei  and  lumbricales. 


Fio.  224.— Thb  donm  o 

ArticoUr  Bnr&ces. — In  the  metacarpo-phalangeal  joints  the  anterior 
rounded  head  of  the  inner  four  metacarpals  is  received  into  a  slight  hollow  in 
the  extremity  of  the  first  phalanx.  In  the  in ter-phalangeal  joints  the  anterior 
end  of  each  phalanx  is  marked  by  a  trochlear  surface,  and  is  adapted  to  the 
posterior  end  of  the  next  phalanx,  which  is  transversely  hollowed,  and  is 
provided  with  a  crest  which  is  adapted  to  the  central  depression  of  the 
opposite  articular  surface. 
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The  student  will  note  that  there  are  five  aynovial  membranes  about  the 
wriat :  1,  The  memfrraiut  sacciformis  which  lines  the  upper  siu-face  of  the 
fibro-cartilage,  the  aigmoid  cavity  of  the  radius,  and  the  head  of  the  ulna  ; 
2,  linea  the  lower  end  of  the  radiua  and  fibro-cartilage  and  the  upper 
aur&cee  of  the  acaphoid,  seniilunar,  and  cuneiform  ;  3,  is  the  largest  and 
covers  the  contiguous  surfaces  of  the  two  rows  of  carpal  bones,  sending  two 
processes  up  and  three  downwards  between  the  bones,  the  latter  lining  the 
carpal  ends  of  the  four  inner  metacarpal  and  sending  down  three  pouches 
between  their  baaea ;  4,  ia  for  the  trapezio-metacarpal  joint ;  and  5,  for  the 
cuneo-pisiform  articulation.     Occasionally  an  interosseous  ligament  shuts 


Fid.  225.— Tbk  bones  of  tub  rBHAiA  band.    (Uabsdali.) 

off  the  joint  of  the  unciform  with  the  metacarpals,  forming  a  sixth  sjmovial 
cavity ;  and  rarely  the  intercarpal  synovial  membrane  communicates  with 
the  radio-carpal  one  through  deficiency  of  one  of  the  interosseous  ligaments. 
Dirediona. — With  a  fine  saw,  the  dissector  should  now  make  various 
longitudinal  and  transverse  sections  through  the  bones  and  joints,  ho  as 
more  completely  to  understand  them  and  to  become  familiar  with  the 
thickneaa  and  extent  of  the  articular  cartilages  and  arrangement  of  the 
periosteum,  which  he  should,  in  parts,  separate  from  the  bone  and  observe 
the  vessels  entering  the  latt«r.  He  will  thus  become  acquainted  with  the 
structure  and  mechanism  of  the  bones  and  joints,  and  learn  at  what  parta 
they  are  atrong  or  weak. 
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Tabular  Summary  or  Synopsis  of  the  Arteries  of  the  Upper  Limb. 

'Superior  thoracic. 
Acromio-thoracic,  gives  off- 


The  Subclavian 
continues  into- 
the  arm  as  the 


1.       AxiUan/f 
which  gives' 
off  the 


Long  thoracic. 
Alar  thoracic. 


Subscapular,  gives  off 


Muscular. 
Acromial. 
.Humeral  thoracic. 


2.  BrackuU, 
which  ffives 
off  these, 
and  divides 
into  radial 
and  ulnar 


External  mammary. 
Anterior  circumflex. 
J^osterior        „ 
Branch        to         coraco- 
brachialis. 

Superior  profunda,  gives  off 

Nutrient. 
Inferior  profunda 
Anastomotica  magna. 


Dorsalis  sca-^ 
puis  which 
gives  off 

Muscular 


Infrascapular 


Muscular. 
Anastomotic. 
,  Posterior  articular. 

]  Muscular. 
1  Anastomotic. 


3.  Itadial, 
which  gives 
off 


^Muscular  and  cutaneous. 
fRecurrent  radiaL 
Muscular  and  cutaneous. 
Superficialis  vol». 
Posterior  carpal. 
Anterior      „ 
Metacarpal. 
Dorsalis  poUicis. 
Dorsalis  indicis. 
Princeps  pollicis. 
Radiahs  indicis,  and  forms\ 

the  deep    palmar    arch   Recurrent. 

with  the  communicating  1- Three  perforating. 

branch  of  theuInar,from  Interossei  (palmar). 

which  are  given  off  the/ 
Anterior  recurrent. 
Posterior        „ 

(/Recurrent. 
Anterior, 
gives  off 
Posterior,  r 
gives  off       t  Muscular, 
which  gives^l  Muscular  and  cutaneous. 

Met^^arpd,  gives  off  {Kin'^Sli. 

Anterior  carpal. 
Communicating,  and  forms\ 

superficial  palmar   orcA   Four  digitals. 

with  superficialis  vol»  of  i-Muscular. 

radial,  which  gives  off  Cutaneous. 
.    the  ) 


Nutrient. 
Muscular. 
Anastomotic. 
Recurrent. 


off 


r 


TABULAR  SUMMARY. 


aoi 


Tabular  Summary  or  Synopsis  of  the  Origin  and  Distribution  of  tlie 

Nerves  of  the  Upper  Limb, 

^Anterior  thoracic,  (External  from  5th,  6th,  7th,  and  supplies  pect.  major. 

which  g^ves  off  ^  Internal  from  8th,  and  supplies  pect.  major  and  minor. 

Subscapular       comes  ( Upper,  supplies  subscapuliuis. 

firom  6th,  6th,  7th,  •  Middle        „  „  and  teres  major. 

8th,  and  gives  off      ( Long  „      latissimus  dorsi. 

Ciioumflex  «"«,« ( ^PPe^  branch,  suppUes  deltoid  and  skin. 


comes 
from  6th,  6th,  7th, 
8th,  and  divides  into 


skin    over 


Lower  „  „  teres    minor,    and 

shoulder,  and  has  gangliform  enlargement. 
Articular  to  shoulder. 
I  Nerve  of  Wrisberg  from  8th  and  Ist  D.,  and  is  cutaneous  to  lower  half  of  arm. 

internal       cutaneous,   ^jj^^Qy  ^q  forearm,  and  joins  branch  of  ulnar. 

Posterior  „  „  nerve  of   Wrisberg  and    ulnar 

above  and  below  elbow. 


« 

9 

IS 

•§ 

'o 

9 
O 

s 

o 


> 
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comes  from  8th  and 
1st  D.,  and  gives  off 


Kztemal  or  musculo- 
cutaneous,      comes 
from  5th,  6th,  and' 
7th,  and  gives  off 


Muscular  to  biceps,  coraco-brachialis  and  brachialis  anticus. 
Articular  to  elbow  and  to  humerus. 


Anterior  to  forearm 
Posterior 


Tn/orearm. 
cutaneous  and  joins  radial. 


»> 


if 


»» 


tt 


Median,  which  has  no 


branches  in  the  arm, 
comes  from  5th,  6th,  < 
7th,  8th,  and  1st  D., 
and  g^ves  off 


and  ezt.  cuts, 
of  mus.-spiral. 
^Articular  to  wrist. 

In  the/orearm. 

Muscular,  to  all  the  muscles  in  the  front  of  the  forearm  except 
the  flexor  carpi  ulmuis  and  ulnar  half  of  the  flexor  profund. 
digitonun. 

Anterior  interosseous,  which  supplies  the  deep  muscles. 

Palmar  cutaneous. 

In  the  hand. 


Ulnar,  which  comes 
from  8th  and  1st  D., 
or  7tb,  8th,  and  Ist^ 
D.,  has  usually  no 
branches  in  the  arm, 
and  gives  off 


Muscular  to  abductor,  opponens  and  outer  head  of  flexor  brevis 

pollicis. 
Five  digitals  to  the  three  and  a  half  outer  fingers  on  their 
.    palmar  aspect. 

In  the  forearm. 

Articular  to  elbow  and  wrist. 

Muscular  to  flexor  carpi  ulnaris  and  ulnar  half  of  flexor  pro- 
fundus digitorum. 

Cutaneous  to  forearm  and  palm. 

Dorsal  cutaneous  of  hand,  which  supplies  both  sides  of  little, 
and  ulnar  side  of  ring  finger  on  the  dorsum. 

In  the  hand. 


Muscnlo-spiral,  which 
comes  from  5th,  6th, , 
7tb,   8th,  and  gives 
off 


Superficial  palmar,  which  supplies  the  palmaris  brevis,  skin  of 
palm,  both  sides  of  little,  and  ulnar  side  of  ring  finger  on 
the  palmar  aspect. 
Deep  palmar,  which  is  muscular,  and  supplies  the  muscles  of 
little  finger,  the  palmar  and  dorsal  interossei,  the  two  inner 
Inmbricales,  adductor  pollicis,  and  inner  head  of  flexor  brevis 
.    pollicis. 
f  Internal  cutaneous. 
External        „         (upper  and  lower). 
Muscular  to  triceps,  anconeus,  subanuoneus,  supinator  lougus, 

extensor  carpi  longior,  and  often  the  brachialis  anticus. 
Ulnar  collateral  to  triceps. 

t  External  (cutaneous). 

Internal,  which  divides  into  four  digitaU  for  the 

three  and  a  half  outer  fingers  on  the  dorsum. 

Muscular  to  supinators  and  extensors  of  wrist 

and  fingers,  excepting  sup.  long,  and  ext. 

carp,  longior. 

Articular  to  wrist ;  has  ganglifonn  enlargement. 


Radial,  which 
gives  off 

Posterior  in- 
terosseous 
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00 

> 


g 


a 

0 
O 


Basilic 
receives 
the 


J  Posterior 


Bracliial 
veins 
receive 
the 


Table  of  Veins  of  the  Upper  Lin^. 

^Anterior  uhiar  receives  /Inner   pahnar  digitals  /Digital  venns  plexus  for 

receive  each  finger 

J  Inner     dorsal    digitals  J 
I   and  vena  salvateUa      | 
Median  hasilic       ,.        I  Median  receives  I  Deep  veins  accompany- 

^  ^  ing  hrachial 

Superior  profunda 
Inferior 
Muscular 


» 


jt 


]  Anastomotica  magna 
Deep  radial  receives 


Deep  ulnar 


19 


Radial  receives 


Med  ian  cephalic  receives 


Deep  palmar  receives     j  Venae  comites  of  palm  ar 

t  arch 
Ulnar  digitals 

Anterior     interosseous /Muscular 
receives 

Posterior    interosseous'  Articular 
receives  ( 

'  Dorsal    outer   digitals  ( Digital  venus  plexus  for 

each  finger  to  digitals 


and  median  cephalic 
Median 


Cephalic 

receives  -i 

the 
Superior  thoracic 
Acromio- 
Long 
Alar 
Subscapular 
Anterior  circumflex 
Posterior        „ 
The  two  superficial  palmar  veins  receive  the  outer  and  inner  digitals  respectively. 


It 
ft 
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SUMMARY  OF  DISSECTIONS. 

A  brief  repetition  of  the  method  of  dissecting  each  region  and  of  the 
stractnres  found,  layer  by  layer,  is  given  in  this  section.  I  believe  this 
will  be  found  very  serviceable  to  students  who  have  already  dissected  and 
who  are  again  about  to  prosecute  dissections  in  a  later  stage  of  their  cur- 
riculum. 

DISSECTION  OF  UPPER  LIMB. 

PECTORAL  REGION, 

1.  Incisions.  1.  From  the  epistemal  notch  to  the  xiphoid  cartilage. 
2.  From  the  upper  part  of  this  incision  to  the  insertion  of  the  deltoid.  3. 
From  the  lower  part  of  it  another  across  the  inferior  boundary  of  the 
axilla  to  the  upper  third  of  the  inner  side  of  the  arm.     Reflect  the  skin. 

2.  In  the  subcutaneous  cellulo-fatty  layer  dissect  out  the  cutaneous 
acromial  branches  from  the  descending  branches  of  the  cervical  plexus  and 
the  cutaneous  nerves  from  the  intercostals ;  also  cutaneous  twigs  from  the 
long  thoracic,  internal  mammary,  and  superior  thoracic  arteries,  and  the 
accompanying  veins  and  superficial  lymphatics. 

3.  If  the  subject  be  a  female  note  the  position,  relations,  attachments, 
and  sheath  of  the  mammary  gland  ;  then  remove  and  dissect  it. 

4.  Define  the  aponeurosis  of  the  pectoralis  major ;  then  reflect  it. 

5.  Make  out  the  attachments  and  relations  of  the  pectoralis  major, 
pectoralis  minor,  and  serratus  magnus,  and  define  the  regions  of  the  stemo- 
mastoid  and  the  insertions  of  the  external  oblique  and  rectus. 

6.  After  reflecting  the  pectoralis  major,  make  out  the  attachments  of 
the  costo-coracoid  membrane  and  note  the  structures  which  pierce  it ;  then 
reflect  and  define  the  attachments  of  the  subclavius  and  dissect  out  the 
first  part  of  the  axillary  artery  and  study  its  relations  and  its  branches,  also 
the  cords  of  the  brachial  plexus  and  the  axillary  vein. 

7.  Reflect  the  pectoralis  minor  to  expose  the  second  part  of  the  axillary 
artery  and  the  accompanying  nerves  and  veins,  and  dissect  the  external 
intercostals  and  their  fasciae. 

INFRA'CLAVICULAR  REGION. 

If  the  previous  instructions  have  been  followed,  the  boundaries  of  this 
place  will  have  been  disturbed,  but  if  the  pectoralis  minor  and  the  costo- 
coracoid  membrane  remain  undisturbed  the  following  dissection  will  expose 
the  content*  of  the  space. 

1.  Reflect  the  costo-coracoid  membrane,  which  will  be  found  to  form 
part  of  the  sheath  of  the  pectoralis  minor  below,  and  above  to  be  attached 
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to  the  clavicle.  The  first  part  of  the  axillary  artery  and  its  superior  and 
acromio-thoracic  branches  and  accompanying  veins  will  be  exposed.  The 
cephalic  vein  will  have  been  noticed  piercing  the  costo-coracoid  membrane, 
and  the  anterior  thoracic  nerves  will  be  found  piercing  it.  The  supra- 
clavicular branches  from  the  cervical  plexus  are  in  the  subcutaneous  tissue. 

2.  Dissect  out  the  axillary  vein,  the  cephalic  emptying  into  it,  and  the 
branches  corresponding  to  the  artery,  also  the  nerves  accompanying  the 
first  part  of  the  artery. 

3.  Reflect  the  pectoral]  s  minor  and  dissect  out  the  second  part  of  the 
axillary  artery  and  its  branches,  which  are  usually  the  long  thoracic  and 
the  alar  thoracic,  also  the  accompanying  veins  and  nerves,  which  latter  are 
partly  on  the  outer  and  partly  on  the  inner  side.- 

4.  The  external  intercostal  fascia  and  vessels  should  be  dissected  and 
their  attachments  observed,  also  the  lateral  cutaneous  nerves  of  the  inter- 
costals  which  pierce  the  muscles  and  fascia. 


THE  AXILLARY  REGION, 

1.  The  third  part  of  the  axillary  artery  and  its  branches,  which  are  the 
subscapular  and  anterior  and  posterior  circumflex,  the  accompanying  veins, 
also  the  axillary  vein  and  the  median,  ulnar,  musculo-spiral,  circumflex, 
and  cutaneous  nerves,  all  surrounding  the  vessels,  should  be  dissected  out. 

2.  The  insertions  of  the  pectoralis  major,  latissimus  dorsi,  teres  major, 
as  well  as  the  origins  of  the  biceps,  coraco-brachialis,  and  long  head  of  the 
triceps,  should  be  defined. 

3.  The  axillary  lymphatic  vessels  and  glands  should  also  be  cleaned 
and  defined. 

,    ANTERIOR  BRACHIAL  REGION. 

1.  Make  an  incision  along  the  middle  of  the  arm  to  just  below  the  bend 
of  the  elbow.  2,  Transverse  ones  on  the  outer  and  inner  side  at  the  outer 
ends  of  these  incisions.     3.  Eeflect  the  skin. 

2.  In  the  subcutaneous  superficial  cellulo-fatty  tissue  find  the  cutaneous 
branches  from  the  musculo-spiral,  internal  cutaneous,  and  lesser  internal 
cutaneous.  The  basilic  vein  is  on  the  inner  side,  and  the  cephalic  on  the 
outer. 

3.  Reflect  this  layer  after  dissecting  out  the  structures  enumerated  so 
as  to  expose  the  deep  fascia,  then  make  out  its  processes  and  attachments. 

4.  Reflect  the  deep  fascia  or  aponeurosis  of  the  arm,  and  identify  the 
following  structures. 

5.  The  biceps,  coraco-brachialis,  and  origin  of  brachialis  anticus. 

6.  The  axillary  artery  and  venae  comites,  the  median,  the  musculo- 
cutaneous, ulnar,  internal  cutaneous,  and  intercosto-humeral  nerves. 


BEND  OF  THE  ELBOW. 

1.  The  superficial  veins  in  this  region,  namely,  the  termination  of  the 
median,  the  median-cephalic,  the  median-basilic,  the  origins  of  the 
cephalic,  and  the  basilic,  must  be  dissected  out. 
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2.  The  branches  of  the  internal  cutaneous  and  musculo-cutaneous  must 
be  defined. 

3.  The  insertion  of  the  biceps  and  its  expansion  to  the  deep  &scia  of 
the  forearm  must  be  made  out. 

4.  The  origins  of  the  supinators  and  extensors  on  the  outer  side,  and 
the  pronators  and  flexors  on  the  inner,  should  be  made  evident. 

5.  The  median  nerve  on  the  inner  side  of  the  brachial  artery  and  the 
biceps  tendon  on  the  outer  should  be  dissected  out  as  well  as  the  anasto- 
moses between  the  profunda,  anastomotica  magna,  and  recurrent  branches  of 
the  radial  and  ulnar.  The  musculo-spiral  nerve  and  its  branches  at  the 
outer  side  of  the  space  between  the  brachialis  anticus  and  supinator  longus 
must  be  dissected  out. 

6.  Observe  the  division  of  the  brachial  into  the  radial  and  ulnar,  and 
the  recurrent  branches  of  this  latter. 

7.  Make  out  the  insertion  of  the  brachialis  anticus,  and  dissect  out  the 
origins  of  the  flexors  and  supinators,  and  pronators  and  extensors. 


SCAPULAR  REGIOX. 

1.  Make  an  incision  along  the  lower  border  of  the  scapula  from  the 
spine  to  the  insertion  of  the  deltoid,  and  another  along  the  spine  of  the 
scapula,  then  reflect  the  skin  above  and  below. 

2.  In  the  subcutaneous  superficial  fascia  define  the  acromial  branches 
of  the  cervical  plexus  and  the  cutaneous  filaments  of  the  circumflex. 

3.  Define  the  aponeurosis  of  the  deltoid  and  trapezius. 

4.  Beflect  these,  and  make  out  the  attachments  of  the  muscles  to  the 
neighbouring  bones. 

5.  Define  the  aponeurosis  of  the  supra-  and  infra-spinatus,  and  teres 
major  and  minor. 

6.  Keflect  the  deltoid  and  dissect  out  the  nerves  to  it,  the  posterior 
circumflex  artery  and  branches,  and  the  accompanying  vein. 

7.  Mak3  out  the  insertions  of  the  supra-  and  infra-spinatus  and  teres 
minor,  defining  the  triangular  and  quadrangular  spaces  between  the  triceps 
and  teres  muscles. 

8.  Make  out  the  origins  of  the  triceps,  then  divide  the  scapulo-humeral 
muscles,  noting  any  bursas  between  them  and  the  shoulder  joint  or  any  pro- 
longations from  them  to  strengthen  the  shoulder  capsule. 

9.  Dissect  out  the  ligaments  of  the  shoulder  and  the  vessels  and  nerves 
to  the  joint,  noting  its  relations ;  open  the  joint  and  observe  its  articular 
facets  and  the  sjmovial  sheath  of  the  biceps  and  the  bursae  beneath  the 
subscapularis. 

10.  Dissect  out  the  acromio-clavicular  articulations. 

11.  Define  the  supra-scapular  artery  and  nerve,  their  branches,  and  the 
anastomoses  of  the  artery  with  the  other  scapular  arteries. 


BACK  OF  THE  ARM. 

1.  An  incision  along  the  back  of  the  arm  about  two  inches  below  the 
elbow  joint ;  transverse  incisions  if  necessary  on  the  outer  and  inner  side 
of  this ;  and  reflect  the  skin. 

X 
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2.  In  the  superficial  fascia  dissect  out  the  subcutaneous  veins  and  the  cu- 
taneous nerves  from  the  circumflex,  musculo-spiral,  and  internal  cutaneous. 

3.  Reflect  the  aponeurosis  of  the  triceps,  making  out  the  external  and 
internal  intermuscular  septa  and  the  structures  which  pierce  them. 

4.  Make  out  the  three  heads  of  origin  of  the  triceps. 

5.  Trace  out  the  musculo-spiral  nerve  and  superior  profunda  artery 
and  their  branches  and  accompanying  veins ;  also  the  ulnar  nerve. 


BACK  OF  THE  ELBOW. 

1.  Dissect  out  the  superficial  veins  and  nerves,  the  latter  coming  from 
the  internal  cutaneous,  the  musculo-cutaneous,  and  musculo-spiral,  and 
observe  the  subcutaneous  bursa  over  the  triceps  insertion. 

2.  Observe  the  continuation  of  the  deep  fascia  of  the  arm  with  that  of 
the  forearm,  and  note  the  insertion  of  the  triceps  and  the  close  relation 
between  it  and  the  deep  fascia. 

3.  Reflect  the  triceps,  make  out  the  attachments  of  the  anconeus, 
observe  the  posterior  articular  branches  of  the  superior  profunda,  the 
posterior  branches  of  the  inferior  profunda  and  the  anastomotica  magna, 
and  dissect  out  their  anastomoses  with  the  posterior  ulnar  and  interosseous 
recurrents. 

4.  Define  the  posterior  ligament  of  the  elbow  joint. 

FRONT  OF  THE  FOREARM. 

1.  Make  an  incision  from  the  bend  of  the  elbow  to  just  below  the 
wrist,  and  transverse  ones  on  the  inner  and  outer  sides  joining  this. 

2.  In  the  superficial  fascia  dissect  out  the  cutaneous,  radial,  and  ulnar 
veins  on  the  outer  and  inner  sides,  and  the  cutaneous  branches  of  the  ex- 
ternal and  internal  cutaneous  and  musculo-spiral  nerves  ;  then'reflect  it. 

3.  After  observing  the  deep  fascia  or  muscular  aponeurosis,  reflect  it  by 
a  similar  incision,  noting  the  origins  of  the  muscles  from  it  at  the  upper 
part  and  the  sheaths  it  forms  for  them. 

4.  Observe  the  long  supinator  and  extensors  on  the  outer  side  going  to 
the  back  of  the  forearm  and  the  flexors  and  pronators  in  front. 

5.  Dissect  out  the  radial  and  ulnar  arteries  and  branches,  and  the  ac- 
companying veins  and  nerves. 

6.  Carefully  reflect  the  tendon  of  the  flexor  sublimis,  and  dissect  out 
the  dee|>er  layer  of  muscles,  which  are, 

7.  The  flexor  profundus,  flexor  longus  pollicis,  and  pronator  quadratus. 

8.  Make  out  the  common  and  anterior  interosseous  branches  of  the  ulnar 
and  the  accompanying  veins  and  anterior  interosseous  nerve  from  the 
median  ;  also  define  the  anastomoses  between  the  anterior  carpal  branches 
of  the  radial  and  ulnar. 

9.  Observe  the  attachment  of  the  anterior  annular  ligament,  and  note 
the  tendons  of  the  vessels  and  nerves  which  jiass  below  and  above  it. 

10.  Make  out  the  attachments  of  the  interosseous  membrane  and  the 
structures  which  are  in  relation  with  and  pierce  it. 

11.  Reflect  the  origins  of  the  flexors  and  pronjitors,  and  make  out  the 
attachments  and  relations  of  the  anterior  ligament  of  the  elbow  and  front 
of  the  orbicular  ligament. 
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PALM  OF  THE  HAND. 

1.  Continue  the  incision  in  the  mid-line  to  the  tip  of  the  middle 
finger,  and  make  transverse  ones  on  the  outer  and  inner  side  at  the  wrist 
and  webs  of  the  fingers,  and  reflect  the  skin  of  the  palm  and  of  the  finger. 

2.  The  superficial  fascia  is  thin.  Be  careful  of  the  palmaris  brevis  and 
palmar  cutaneous  branches  of  the  median  and  ulnar  nerves. 

3.  Dissect  out  the  attachments  of  the  palmar  fascia,  and  trace  its 
digital  processes  and  vertical  septa  which  divide  the  palm  into  three 
partitions. 

4.  Make  out  the  superficialis  volae  and  ulnar  arteries  forming  the  super- 
ficial palmar  arch,  also  the  ulnar  nerve,  and  at  the  webs  of  the  fingers 
define  the  digital  arteries,  and  nerves  from  the  median  and  ulnar. 

5.  Carefully  reflect  the  palmar  fascia  and  dissect  out  the  tendons  of  the 
flexor  sublimis  and  profundus  and  their  synovial  sheaths,  and  note  their 
mode  of  insertion  into  the  second  and  third  phalanges,  with  the  various 
processes  accessory  to  the  tendons. 

6.  Divide  the  annular  ligament  in  the  middle  and  reflect  it,  raising  the 
tendons  towards  the  fingers  so  as  to  expose  the  anterior  ligament  of  the 
wrist,  the  lumbricales,  the  deep  palmar  arch,  and  the  palmar  interossei. 

7.  Dissect  out  the  intrinsic  muscles  of  the  thumb  and  little  finger. 

8.  Define  the  tendon  of  the  flexor  longus  pollicis,  the  muscular 
branches  of  the  median,  and  the  collateral  digital  nerves. 

9.  Follow  out  the  deep  or  palmar  branch  of  the  ulnar  artery,  anasto- 
mosing with  the  radial  to  form  the  deep  palnuu*  arch,  and  note  the  deep 
branch  of  the  ulnar  nerve  accompanying  the  ulnar  artery. 

10.  Define  the  origins  of  the  palmar  interossei. 


PALMAR  ASPECT  OF  FINGERS. 

1.  Reflect  the  3kin  by  the  median  incision,  and  in  the  subcutaneous 
fascia  define  the  collateral  palmar  digital  vessels,  nerves,  and  lymphatics. 

2.  Reflect  the  superficial  fascia  and  define  the  processes,  arrangements, 
and  attachments  of  the  flexor  tendons,  and  observe  the  prolongations  of  the 
palmar  fascia  along  the  tendinous  sheaths. 

3.  Reflect  the  sheaths  of  the  tendons  by  a  median  incision  and  lift  one 
tendon  from  the  other,  at  the  same  time  drawing  them  towards  the  finger 
tip  30  as  to  display  the  attachments  of  the  synovial  and  fibrous  structures 
accessory  to  the  tendon. 

4.  Observe  the  anterior  ligaments  of  the  phalanges  and  metacarpo- 
phalangeal joints,  also  their  connection  with  the  periosteum  of  the  bones 
in  these  parts. 

5.  Trace  out  the  branches  of  the  deep  palmar  arch  and  their  anasto- 
moses, and  the  muscular  and  articular  branches  of  the  median  and  ulnar 
nerves. 

SACK  OF  THE  FOREARM. 

1.  An  incision  continuous  with  the  one  already  existing  along  the  back 
of  the  arm  as  far  as  the  nail  of  the  middle  finger. 
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2.  In  the  superficial  fascia  define  the  cutaneous  veins  emptying  into 
the  radial  and  ulnar,  and  the  cutaneous  nerves  from  the  musculo-spiral, 
musculo-cutaneous,  and  internal  cutaneous. 

3.  Make  out  the  attachments  of  the  deep  fascia  or  aiK>neurosis  to  the 
borders  of  the  radius  and  ulna ;  reflect  this  by  a  median  incision,  noting  the 
origins  of  the  extensors  from  it. 

4.  Define  the  origins  of  the  extensors,  and  trace  them  as  far  as  the  jws- 
terior  annular  ligament. 

5.  Reflect  the  superficial  muscles,  and  dissect  out  the  origins  of  the 
deep  and  the  course  of  the  posterior  interosseous  nerve  and  artery. 

6.  Observe  the  insertion  of  the  supinator  brevis,  the  anastomoses  of 
the  posterior  ulnar  and  interosseous  recurrents,  and  the  posterior  carpal 
branches  of  the  radial  and  ulnar. 

7.  Define  the  attachments  of  the  interosseous  membrane,  and  observe 
the  posterior  interosseous  artery  coming  to  the  back  above  it  at  the  upper 
part,  and  the  anterior  interosseous  piercing  it  just  above  the  pronator 
quadmtus,  and  note  its  anastomoses  with  the  posterior  carpal  arch. 

8.  Dissect  the  elbow  joint,  noting  the  ligaments,  especially  the  pos- 
terior and  external  and  internal  lateral ;  then  open  it  to  observe  its  articular 
surfaces. 


BACK  OF  THE  HAND. 

1.  Make  transverse  cuts  on  the  outer  and  inner  side  of  the  median 
dorsal  incision,  then  reflect  the  skin  from  the  back  of  the  hand,  and  by 
median  and  lateral  cuts  from  the  backs  of  the  fingers  and  thumb. 

2.  In  the  thin  superficial  fascia  dissect  out  the  cutaneous  veins,  noting 
the  vena  salvatella  on  the  little  finger  and  the  commencement  of  the 
cephalic  at  the  root  of  the  thumb.  Observe  the  cutaneous  branches  of  the 
radial  and  ulnar  nerves,  and  trace  them  to  the  ends  of  the  fingers. 

3.  Remove  this  thin  aponeurosis,  and  observe  the  tendons  of  the  ex- 
tensors i)assing  beneath  the  posterior  annular  ligaments. 

4.  Divide  this  latter  structure  in  the  mid-line,  note  the  synovial 
sheaths  of  the  tendons,  and  draw  the  extensor  tendons  towards  the  finger 
ends,  observing  the  attachments  of  the  cari)al  extensors  to  the  bases  of 
their  respective  metacarjMil  bones  and  the  insertions  of  the  extensors  of  the 
thumb  and  digits  to  the  second  and  third  phalanges. 

o.  Dissect  out  the  radial  artery  and  its  branches,  the  carpal,  metacarpal, 
dorsal  interosseous,  and  dorsal  digital  arteries  and  venae  comites,  and  define 
the  origins  and  insertions  of  the  dorsal  interossei. 

6.  The  coq)uscles  of  Pacini  should  be  carefully  looked  for  in  the  twigs 
of  the  dorsal  and  palmar  collateral  digital  nerves,  and  the  anastomoses 
between  these  nerves  as  well  as  between  their  corresjx)ndiug  arteries  and 
veins  should  be  made  out. 

7.  The  ligaments  and  articulations  of  the  wrist,  hand,  and  fingers,  and 
the  joint  surfaces  should  now  be  dissected,  and  subsequently  longitudinal 
and  transverse  sections  of  the  bones  of  the  thoracic  limb  should  be  made 
in  order  to  understand  their  structure  and  the  attachments  of  the  i)erios- 
teum. 
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VARIETIES  OF  THE  BONES  OF  THE  THORACIC  GIRDLE. 

ClavicU. — In  about  4  per  cent,  of  eases  a  deltoid  tubercle  is  present  on 
the  upper  surface  between  its  outer  and  middle  third.  This  bone  is  some- 
times perforated  by  the  clavicular  branch  of  the  descending  cervical  plexus. 
Sometimes  there  is  a  prominent  ridge  at  the  upper  part  of  the  sternal  end 
due  to  overgrowth  of  this  epiphysis. 

Scapula. — A  spina  teretis  Tnajoria  may  be  present  at  the  lower  part 
of  the  axillary  border,  and  a  supror-coracoid  tubercley  or  rough  surface,  may 
exist  at  the  origin  of  the  long  head  of  the  biceps.  Occasionally,  an  infra- 
glenoid  tubercle,  at  the  seat  of  the  origin  of  the  long  head  of  the  triceps 
exists.  Sometimes  the  acromion  is  united  to  the  spine  by  a  synchrondrosis, 
or  by  a  joint,  the  articulatio  acromialis.  This  peculiarity  should  be  re- 
membered so  as  to  distinguish  it  from  a  fractiu'e  or  separation  of  epiphysis. 
Occasionally  the  transverse  ligaments  become  cartilaginous  or  ossified,  and 
convert  the  suprascapular  notch  into  a  foramen  scapivloe.  The  venter 
sometimes  remains  cartilaginous,  or  may  be  perforated. 

Hwmems. — ^At  the  insertion  of  the  coraco-humeral  ligament,  just  above 
and  to  the  inner  side  of  the  lesser  tuberosity,  there  is  often  a  rounded 
flat  impression  or  a  shallow  groove  called  the  fovea  capitis  humeri. 
Occasionally  the  twist  or  torsion  of  the  shaft  is  much  pronounced,  and  the 
musculo-spiral  groove  is  deeper  than  usual. 

In  a  recent  number  of  the  *  Revue  d'Anthropologie '  there  is  the  last 
memoir  of  Broca  on  torsion  of  the  humerus  and  on  the  tropometer^  an 
instrument  for  measuring  the  torsion  of  bones.  This  paper  includes  tables 
drawn  up  by  Broca  and  Manouvrier  of  measurements  of  the  angle  of  torsion 
in  man  and  other  animals,  from  which  the  following  conclusions  are  drawn  ; 
viz.  that  torsion  of  the  humerus  attains  its  maximum  in  the  himsan 
species  ;  that  the  negro  is  intermediate  in  this  respect  as  in  many  others 
between  the  superior  races  of  man  and  the  anthropoids,  some  races  of 
Oceania  being,  indeed,  inferior  to  the  negro  in  this  respect ;  that  the 
transition  from  man  to  the  greater  anthropoids  is  insensible — the  smallest 
angle  observed  in  the  human  species  descending  even  below  the  smallest 
angle  measured  in  sixteen  humerus  bones  of  the  gorilla ;  that  the  angle  is 
greater  in  the  gorilla  than  in  the  other  large  anthropoids,  and  greater  in 
them  than  in  the  small  monkeys ;  that  the  transition  from  these  latter  to 
the  camivora  is  again  almost  insensible  ;  that  the  angle  is  very  large  in 
the  ostrich ;  and  that  it  is  almost  imiversally  greater  in  the  left  humerus 
than  in  the  right.  The  coronoid  depression  is  sometimes  perforated. 
Above  the  internal  condyle  in  about  3  per  cent,  of  individuals  a  supra- 
condyloid  process  exists.  This  may  be  completed  into  a  foramen  by  a 
fibrous  band,  or  the  boundaries  of  the  foramen  may  be  completely  ossified. 
An  accessory  head  of  the  pronator  teres  often  arises  from  this  process  when 
present,  and  the  brachial  artery  and  median  nen'e  frequently  pass  through 
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it,  an  arrangement  which  is  constant  in  many  Apes,  Camivora,  and  Mar- 
supials. Prof.  Struthers  called  particular  attention  to  this  structure 
several  years  ago  in  the  *  British  and  Foreign  Med.-Chi.  Review,'  1854, 
and  recently  has  exhibited  his  very  interesting  specimens  at  the  Inter- 
national Medical  Congress.  He  has  shown  that  it  is  in  several  cases 
hereditary.  1  am  indebted  to  his  kindness  for  the  accompanying  illustra- 
tions. 

Radius. — Sometimes  the  ridge  on  the  dorsal  surface  of  its  lower  end 
is  much  developed,  forming  a  prominence  which  should  not  be  mistaken  for 
an  exostosis. 

?7i7ui.-^ Sometimes  a  small  ulnar  tuberosity  is  present  just  below  the 
dorsal  portion  of  the  lesser  sigmoid  cavity,  and  the  cartilage  of  the  greater 
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Fia.  226,— The  supra-con dtloid  process  in  man.    Process  («)  and  ligament  (ft) 

COMPLETING  THE  ARCH  IN  MAN.      HALF  NATURAL  BIZK. 
1.  The  nexre,  iirtery,  and  vente  oomltes  pass  through.    2.  One  fonrth  the  natnral  sIzg. 

sigmoid  cavity  is  often  divided  by  a  rough  transverse  line,  which  part  of 
the  bone  remains  uncovered  by  cartilage. 

Carpal  Bones. — An  os  carpi  ceritrale  is  occasionally  found  between  the 
two  rows  of  bones,  and  exists  normally,  according  to  Henke  and  Reyher,  in 
the  embryo  at  the  eighth  week.  Some  one  or  other  of  the  carpal  bones 
may,  in  rare  instances,  be  divided  into  two  parts,  the  supernumerary 
portions  being  called  secondary  or  accessory  carpal  bones.  I  have  two  or 
three  times  seen  these  varieties.  Some  of  these  varieties  can  only  be  ex- 
plained on  the  evolution  theory,  but  the  presence  of  the  accessory  radio- 
carpal can  be  explained  by  its  development,  as  it  is  developed  by  two  ossific 
centres.  Exceptionally  there  are  eleven  carpal  bones,  and  the  magnum 
is  sometimes  divided  into  three  pieces,  of  which  one  represents,  according 
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to  Gniber,  the  styloid  process  of  the  third  metacarpal  which  has  become 
separated.  The  intermedium  has  two  ossific  centres  and  the  two  facets 
usually  present  at  its  distal  end  frequently  coalesce. 

Metacarpal  Bones. — Occasionally  the  styloid  process  of  the  third  meta- 
carpal is  connected  with  the  os  carpi  intermedium  by  a  joint. 

Sesammd  Bones. — The  sesamoid  bones  of  the  thumb  are  absent  in 
about  13  per  cent,  of  cases.  The  sesamoid  of  the  first  joint  of  the  second 
finger  is  sometimes  on  the  ulnar  and  sometimes  on  the  radial  side,  and  is 
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Fio.  227.— The  supba-condyloid  process.    Fbom  forb-limb  op  cat 

Half  natural  size. 

The  median  nerre  (m  n)  and  brncblal  arterj  (a)  are  seen  to  pass  through  the  foramen.  4,  it,  and  6  thow  the 
development  of  the  arch  in  the  kitten  :  4  and  6  at  birth  :  6,  five  weeks  later.  The  half- grown  bony  arch  in 
the  kitten  corresponds  exactly  to  the  full-length  bony  process  In  man. 


absent  in  about  31  per  cent,  of  subjects.  The  sesamoid  of  the  fifth  finger 
lies  on  its  ulnar  side,  and  is  absent  in  about  19  per  cent,  of  cases.  The 
second  finger  possesses  a  sesamoid  bone  or  fibro-cartilage  in  about  42  per 
cent,  of  cases,  and  the  little  finger  in  about  70  per  cent. ;  and  they  were 
symmetrical  on  the  right  and  left  sides  in  86  per  cent,  of  subjects.  Very 
rarely,  a  sesamoid  bone  is  found  on  the  first  joint  of  the  fourth  finger. 
(Consult  the  writings  of  Gruber,  W.  Krause,  Rosenburg,  (xillette,  Barkow, 
and  Aeby  for  further  particulars  upon  this  subject.) 
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Summary  of  Muscles  of  Thoracic  Girdle^ 


Name 


Pectoralis  major 


ff 


minor 


Subclavius 

SerratuB  magnus 

Biceps 

Coraco-brachialis 
Brachialis  anticus 
Deltoid 

Supra-spinatus 
[nfra-       „ 
Teres  minor 
Teres  major 

Latissimus  dorsi 

Subscapularis 
Triceps 


Origin 


Pronator  teres 
Flexor  carpi  radialis 
Palmaris  lougus 
Flexor  carpi  ulnaris 
Flexor  sub.  dig. 

Flex.  long.  poll. 

Flex.  prof.  dig. 

Pronator  qtiadratiLs 
Supinator  longus 


Clavicle,  sternum,  and 
fii*9t  to  seventh  costal 
cartilage:) 

Third  to  fifth  cost, 
cartas. 

First  costal  cartilage 


First  to  ninth  ribs 


Long  head,  glenoid  cav- 
ity; short  headfCoracoid 
process,  middle  facet 

C/oracoid  process,  outer 
facet 

Humerus  lower  half  inter- 
muscular septum 

Clavicle  outer  half,  acro- 
mion, and  spine  of 
scapula 

Supra-spinous  fossa 


Infra- 


*» 


}f 


Axillary  border  of  scapula 
Inferior  angle  of  scapula 


Sixth  lower  dorsal,  fifth 
lumbar,  half  iliac  crest, 
and  four  last  ribs 

Subscapular  fossa 

Long  head  :  below  glen- 
oid cavity,  outer  head : 
outer  surface  of  hu- 
meras.  Inner  head  :  in- 
ner surface  of  humeriLs 

Inner  condyle  of  humerus 
deep  fascia 

Interiial  condyle,  deep 
fascia 

Internal  condyle  and 
fascia 

Internal  condyle,  fascia, 
post,  edge  of  ulna 

Inner  condyle,  septum, 
coronoid  process  of 
ulnA;  and  oblitjue  line 
of  radius 

Radius,  ant.  surface, 
outer  half  in  toss.  memb. 
ulna,  coronoid  pro<*ess 

Ulna,  upper  two-thinls, 
inner  half  intoss.  memb. 

Ulna,  lower  ant.   fourth 


Insertion 

Humerus,  outer  bicipital 
ridge 

Coracoid  proc.  of  scapula, 
inner  facet 

Under     surf,     clavicle, 
middle  third 

Base  of  scapula 


Radial  tubercle  and  deep 
faiHiia 

Middle     of     front     of 

humerus 
(>oronoid  process  of  ulna 

Humerus,  middle  of 
outer  surface 

Great  humeral  tuberosity 

Middle  facet,  great  tu- 
berosity 

lx)west  facet  of  great 
tuberosity 

Inner  )>icipital  ridge 


l^)ttoni      of      bicipital 
gnK)ve 

Ijcsser  tuberosity 


Actitm 

Adductor  of  arm  and 
elevator  of  sternum 
and  ribs 

Depresses  scapula  or 
raises  ribe 

Depresses  clavicle  or 
raises  firat  rib 

Draws  scapula  for- 
wards or  raises  ribs 

Flexor  and  supinator 
of  forearm  or  dt*- 
presses  shoulder 

Draws  arm  forward :< 
and  inwards 

Flexor  and  slight 
supinator 

Raises  arm  or  depress«>^ 
shoulder 

External     rotator    nt 

arm 
Kxtemsl     rotator    of 

arm 
External  rotator 


Internal 


ft 


Olecranon 
ulna 


process     of 


Middle  of  outer  surf,  of 
radius 

Second  metacarpal,  pal- 
mar aspect 

Palmar  fa>cia 

Pisiform  and  fifth  meta- 
carpal, palmar  aspect 

Se<*<)nd  pnalanges  of  the 
four  fingers,  palmar 
aspect 

Base  of  last  phalanges  of 
thumb,  palmar  aspect 

Third  phalanges  of  the 
four  fingers,  palmar 
aspect 

Radius,  lower  ant.  fourth 


„  „  and 

draws  arm    in   and 
backwards 
Internal  rotator 

Extensor  of  fore-arm 
or  depressor  of  sca- 
pula 


liotates  radius  inward: 
Flexor  of  hand 


\  Tensor  of  palmar  fa  MM  a 
and  Hexor  of  hand 
Flexes  the  hand 


Hexor  of  second  pha- 
langes and  then  of 
wrist 

.  Flexes  second  phalanx 
I     and  then  the  third 

I 

Bends  the  third  pha- 
langes, then  the  otliei> 
and  the  wrist 
'  Rotates  the  radius 


Supra- condyloid  riJg»  of  .  Bji«*(»  of  styloid  process    IHexor  and  supinatjtr 
humerus  and  intenuus-       of  radius 
rular  septum 


of  forearm 


%^A  their  VaBcnlar  and  Vervons  Supply. 
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AntagoniBts 

ArterieB  come  from 

Vdnn  go  to 

Nerves 

Lymphatics  go  to 

Ljatiaa,  doni,  teres 

Ext.    mam.,  iuter- 

Ext. mam.,  iuter- 

Ext. and  int.  ant. 

Sternal,  cervical, 

major 

costals,  and   per- 

costals, and  per- 

thoracic 

and    axillary 

forating 

forating 

glands 

Trapezius,  lev.  scap. 

Ext.    mam.,  iuter- 

Ext. mam.,inter- 

Int.  ant.  thoracic 

Sternal,  cervical. 

iutercostals 

costals,  and    per- 

costals, and  per- 

and    axillary 

forating 

f  ^rating 

glands 

Stemo-mastoid,  tra- 

Superior and  acro- 
tnoracic 

Ext.  mam.,  inter- 

Branch  from  fifth 

Cervical  glands 

pezius 

costals,  and  per- 

and sixth  ofbrar 

forating 

chial  plexus 
Post,  thoracic 

Rhomboids  or  iuter- 

Long thoracic,  sub- 

Long     thoracic. 

Axillary  glands 

costals 

1 

scapular,  intercos- 
tals 

subscapular,  and 
axillarv 
Brachial 

Triceps,    anconeus, 

Muscular  of  brachial 

Musculo -cutane- 

11 

,      and  the  two  pro- 

ous 

nators 

Deltoid,  teres  major. 

Muscular,  ant.  cir- 

Axillary 

Musculo -cutane- 

fi 

and  lat.  dorsi 

flex. 

ous 

I  Triceps,    anconeus. 

Muscular  and    inf. 

Brachial 

Musculo  -  cutane- 

11 

\     and  pronators 

profunda 

ous  and  spiral 

1  Pect.     maj.,    teres 

Acrom.-thor.,    and 

Axillary 

Circumflex 

Axillary     and 

I     maj.,    cor.-brach.. 

ant.     and      post. 

cervical  glands 

1      lat.  dors. 

circfx. 

Subecap. ,  teres  maj ., 

Supra  and  transverse 

Subclavian 

Supra-scapular 

AxiUary  glands 

lat.  dors. 

BcapiUar 

Subsnap.,  teresmaj.. 

Scapular ;    dorsalis 

Axillary 

» 

>» 

lat.  dors. 

scap. 

Subscap.,  teres  maj.. 

Scapular ;    dorsalis 

V 

Circumflex 

•» 

lat.  dors. 

scap. 

■  Supra-    and    infra- 

l^osterior  scap.  and 

>» 

Subscapular 

»» 

1     spinatus,        teres 

dors,  scapula) 

minor 

Pect.  maj.,  coraco- 

Lumbar  intercostal ; 

Correspondingly 

Long  subscapular 

M 

bracb. 

subscap. 

named  vein 

Supra-    and    infra- 

Subscapular 

Axillary 

Subscapular 

11 

spin.,  ter.  maj. 

'  Biceps  and  bracb. 

Subscapular,     sup. 

Brachial 

Musculo-spiral 

V 

1     ant. 

1 

1 

and  inf.  profunda 

1 

'  Supinator  brevis 

Muscular  of   ulnar 
and  radial 

Venae  comites 

Median 

11 

Extensors  carpi  uln. 
rad.  long,  and  bre  v. 

Muscular  of   ulnar 

Brachial 

11 

19 

and  radial 

i  Extensors  carpi  uln., 

Muscular  of   ulnar 

» 

91 

It 

'     rad.  long,  and  brev. 

and  mdial 

' 

1  Extensorscarpi  uln., 

Muscular  of  ulnar 

i« 

Llnar 

»» 

1     rad.  long,  and  brev. 

and  radial 

Extensor  com.  dig. 

Muscular  of   ulnar 

11 

Median 

11 

1 

and  radial 

Extensor  long.  poll. 

Ant.  intoss. 

11 

Ant.  interosseous 

11 

if                   }9 

Intoss.,  med.,    and 
muscular  of  ulnar 

Brachial  through 
radial 

Ant.  intoss.  and 
ulnar 

19 

Supinator  brevis 

Ant.  and  post,  in-    Ulnar  and  inter- 
teroseeous                    osseous 

Ant.  intoss. 

19 

Triceps,    anconeus. 

Sup.  prof,  and  radial    Radial  and  bra- 

Musculo-spiral 

99 

and  pronators 

chial 

V 


J 


Stunmary  of  Mosolei  of  Thoracic  Girdle,  asd 


"     N.m. 

Orlglu 

Lower  third  8upra-con- 

iMKni™ 

Acticn 

l-b^t.  carp.  rad.  long. 

Dorsal  surface  of  base  of 

Extends  and  abducts 

dyloid  rid)^  of  liumeruB, 

the  hand                      i 

turn 

„        „      brev. 

Ext.  condjte  and  deep 

Dorsal  surface  of  base  of 

Extenda  apd  abducts  ' 

fascia 

tbird  metacarpal 
Bb.'«s  of  dorsal  aurfaee 

the  band                      i 

Ezt.  com.  dig. 

Ext.  condyle   and  deep 

Extends  the  fingers 

foEcia,  but  below  it 

of  second   and    third 

Dorsal  surfuce  of  second 

' 

Eit.  miQ.  dig. 

Ext.  coudjle  and  inter- 

Extends     the      bttle 

and  third  phalanges 

finger 

Ext  carp.  ulnarlB 

Ext.  condyle  and   deep 

Dorsal  surface  of  base  of 

Extends  and  adducts 

fifth  metacarpal 
Upper  third  o.  ext.  surf. 

the  hand 

Anconeus 

Ext.  condyle  and  duep 

Extensor  of  forearm 

fascia,  below  former 

ofulna 

Supinator  breTia 

Humerus,  ext.  condyle  ; 

ttadius     above    oblique 

External  roUtor 

ulna  below  lesser 'sig- 

Une 

moid  cavity;  alec  from 

i 

ext.  lateral  and  orbic- 
Middle  of  poet,  surfacu 

1 

Ext.  oasiB  metcu-pi 

Donal  surface  of  base  of 

Extends  and  abducts 

poll. 

of  radius,     Middia  of 
post,    surface   of  ulna 
andfrom  intoBs.  memb. 

tliumb  metacarpal 

the  thumb 

Eit.  prinii   intnod. 

Back  of  lower  part  of 

Dorsal  surface  of  base  of 

Extends  first  pbalanx  ' 

polL 

radium  and  intosa,  mem- 
bmne 

first  phalanx  of  thumb 

1 

Ext.    sec.    intnod. 

Back   of  lower  part  of 

Dorsal  surface  of  base  of 

„       second    „        1 

poll. 

ulna  and  intoss.  mem- 

second     phalanx      of 

brane 

thumb 

Est.  indicia 

Hack  of  lower  part  of 
uloa  and  intoss.  mem- 
brane, below  former 

Blendnn-ith  index  tendon 
of  communis 

tpalm 

Extends  index  finger 

Palmaris  bra  vis 

Palmar  fascia 

Skin   of    inner  side    of 

Wrinkles  skin  of  pain 

Lumbricalea 

Radial  ride  of  tendons 
of  flex.  prof.  dig. 

Radial  ude  of  est.  com. 
dig. 

Flex  first  phalanx 

Abd.  miu.  dig. 

Hsiform    and    tendon, 
flex.  carp.  uln. 

loner  side  of  fir^t  pha- 
htnx  of  little  fioger 

Abducts  little  finger 

Flex.  brev.  min.  dig. 

Unciform    process     and 
annular  ligament 

Inner  wide  of  base  of  first 
phalanx  of  little  finger 

Bends  the  first  phaUnx 

Abd.  min.  dig. 

Unciform    and    annular 
ligament 

Inner  side  of  base  of  first 
phalanx  of  little  finger 

.Ahducta  little  finger 

Abd.  poll. 

Trapetium  and  annular 

Outer  side  of  base  of  first 
phalanx  and  outer  sesa- 

Radial  side  of  base  of 

Abducts  the  thumb 

Opponens  poll. 

Trxpezium  and  annular 

Opposes  thumb  to  little 

ligament 

first  metacarpal 

Flex.  brev.  poll. 

Trapezoid,  magnum,  and 
middle  metacarpal 

Inner  and  outer  sides  of 
base    of    first    thumb 
phalanx  and  two  sesa- 
moids 

Flexes  the  fiiwt  phalan.x 

Add.  poll. 

Magnum    and    base    of 
middle  metacarpal 

Inner  side  of  base  of  first 
thumo    phalanx     and 

Ulnar  sideoffirstphalanx 

Adducts  the  thumb 

Palmar     iutcrosaei 

Between  second,  fourtb, 

Draw  second,  fourth. 

(thrae) 

and  fiftb  metacarpals 

of  sbcond  finger,  and 
radial   aide   of   fourth 
and  fifth  fingers 

and  fifth   fingers  to 
middle  finger 

Adjacent    sides   of    the 

Bases  of  first  phalanges 

Separate  the  fingers       , 

(four) 

metacarpals 

of    first,    second,   and 

third   fingers. .and    to 
extensor  tendon 

their  YaBcnlar  and  Vervous  Supply — continued. 
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Antagonfsts 


flex.  carp,  uloaris 


»» 


V 


Flex.  com.  dig-. 

Flex.  min.  dig. 

Flex.  caq>.  radialis 

Biceps    and  brach. 

ant. 
Pronators 


Arteries  oome  from 


Sup.  prof,  and  radial 


>i 


tt 


Adductor  poll. 


Flexors  of  thumb 


Radial      recurrent, 
posterior  intoss. 

Poet,  interossei 

Post,    intoss.    and 

radial  recurrent 
Radial  recurrent 

Post,  intoss. 


Veins  go  to 


Radial  and  bra- 
chial 


Nerres 


Musculo-spiral 


Radial  and  bra-    Posterior  intoss. 
chial 

Radial  and  bra- 
chial 


Poet,  interossei 


If 


» 


w 


ff 


The  flexors 


Ext.  com.  dig. 
Interossei 
Ext.  min.  dig. 
Int  interossei 
Adductor  poll. 


Extensors  poll  long. 

and  brev. 
Extensors  poll.  long. 

and  brev. 


Abd.  poU.  and  ex- 
tensors of  thumb 

Dorsal  interossei 


I 


Palmar 


» 


»> 


>f 


ff 


Radial 
Post,  intoss. 


» 


Post,  interossei 


ff 


Musculo-spiral 
Post,  intoss. 


ff 


Ulnar 

Deep  palmar  arch 

Ulnar 

Ulnar,  deep  branch 


ff 


ff 


Superficialis    Tolie, 
palmarinterosseous 
and  first  digital 

Deep  branch  of  ulnar 


ff 


ft 


First  digital  and 
first  two  palmar 
interossei 

Palmar  interosseous 


Dorsal  interosseous 
and  metacarpal 


ff 


If 


w 


ft 


Radial  and  idna 


» 


» 


Deep  arch 


» 


II 


Superficialis  Tolse 
and  deep  arch 

Superficialis  Tolse 
and  deep  arch 


Deep  arch 


II 


Radial,  ulnar,  and 
interosseous 


ff 


ft 


ft 


II 


Uhiar 

Median  and  ulnar 

ff  ff 

Ulnar 

II 
Median 

ft 
Median  and  ulnar 


Ulnar 


II 


II 


Lymphatics  go  to 


Axillary  glands 


i» 


M 


>» 


»l 


» 


*f 


II 


l> 

II 

l» 

l» 
II 

»» 

»» 

If 

»f 

»» 
»» 


tt 


»f 


IT 
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mm  AN  MORPHOLOGY. 


Anaaiomoses  of  Upper  Limb. 


Region 


Thorax 


About 
shoulder 

joint 
Scapula 

Arm 


Around 
elbow  joint 

Around 
wrist  joint 

Metacarpus 


Phalanges 


Anastomoeing  arteries 


The  perforating  of  internal  mammary  from  subclavian  with  long  thoracic 

of  axillary.    Muscular  and  long  thoracic  with  first  to  twelfth  inter- 

oostals  froai  thoracic  aorta.    Superior  and  acromio-thoracic  with  first 

intercostal 
The  acromio-thoracic  of  axillary  with  acromial  branch  of  suprascapular 

from  subclavian.    Suprascapular  of  subclavian  with  transverse  cer- 
vical from  same  source 
Subscapular  of  axillary  with  posterior  scanular  from  subclavian  and 

dorsalis  scapulro  of  subscapular  with  postenor  scapular.  Long  thoracic 

with  subscapular 
Acromio-thoracic  of  axillary  with  anterior  circumflex  of  brachial. 

Anterior  and  posterior  circumflex  of  brachial  with  subscapular  of 

axillary,  and  muscular  with  each  other 
Superior  profunda  of  brachial  with  the  recurrent  of  radial,  inferior 

profunda  of  brachial  with  anterior  ulnar  recurrent.     Anastomotica 

magna  with  ant.  and  post,  ulnar  recurrent  and  posterior  interosseous 

recurrent 
Anterior  and  posterior  carpal  of  radial  and  ulnar  with  each  other  and 

with  ant.  and  post,  interosseous  of  ulnar  above,  and  carpal  arch 

below 
Superficialis  volss  of  radial  with  ulnar,  and  deep  branch  of  ulnar  with 

radial.    The  palmar  interossei  of  the  deep  arch  with  doraal  inter- 

ossei  from  the  metacarpal  of  radial 
The  palmar  digitals  from  the  superficial  arch  with  the  dorsal  digitals 

from  the  metacarpal  or  dorsal  interossei  of  radial 


Synomal  Sheaths  of  Tendons  and  Muscular  BurscB  of  Upper  Limb, 

Abound  Shouldeb  and  ik  Arh. 

1.  Under  tendon  of  subscapularis.* 

2.  ft  „        infra-spinatus.' 

d.  Beneath  deltoid  (multilocular  bursa). 

4.  Around  tendon  of  long  head  of  biceps.^ 

5.  Between       „       latissimus  dorsi  and  teres  major« 

At  Elbow. 

1 .  Beneath  tendon  of  triceps. 

2.  „  ,«         biceps. 


Around  Wrist. 

1.  Around  tendon  of  palmaris  lougus. 
9  tendons  of  flexors  sublimis  and  profundus.' 

tendon  of  flexor  longus  poUicis. 
„  „  carpi  rsidialis. 

„  ,.  „     ulnaris. 

tendons  of  the  three  extensors  of  thumb. 
„  „        two  .,         carpi  radialis. 

,,        of  extensor  communis  and  indicis.* 
tendon  of        „        minimi  digiti. 


3. 
4. 
5. 
6. 

7. 
8. 
0. 


99 


^  Tliesc  Usually  communicate  with  the  joint.     That  for  the  infra-spinatas  is  inconstant. 
'  These  may,  though  extremely  rarely,  communicate  with  the  wrist  joint. 


DISSECTION  OF  THE   UPPER  LIMB.  325 


Fingers. 

AloDg  tBe  tendons  of  the  superficial  and  deep  flexors ;  the  synovial  sheaths  of  the 
thumb  and  little  finger  are  prolongations  of  the  sac  which  surrounds  the  flexors  at  the 
wrist,  but  there  are  yariatjons  in  the  arrangement  of  these  sheaths  as  described  in  the 
text. 

Subcutaneous  BurstB  which  are  Normal  and  Constant, 

In  Upper  Lixb. 

1.  Over  acromion. 

2.  ty  epitrochlea. 
8.  „  epicondyle. 
4.      ,,    olecranon. 

o.  ,f  styloid  procens  of  radius. 

0.  „  „  „         ulna. 

7.  „  dorsal  surface  of  metacarpo-phalangeal  joints. 

8.  „  palmar        „  „  „  „ 

U.      „    dorsal  „       interphalangeal  joints.  ^ 


JiurscR  wMcfi  are  Normal  hut  Inconstant. 

1 .  Oyer  the  convex  part  of  clavicle. 

2.  y,    lower  an^le  of  scaj^ula. 

3.  Between  latissmtius  dorsi  and  ribs. 
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CHAPTER  V. 

THE  LOWER  LIMB. 

DISSECTION  OF  THE  THIGH. 

THE  FROf^T  AND  INNER  SIDE  OF  THIOH  AND  FEMORAL 

HERNIA. 

InstractioTis. — The  body  being  on  its  back,  with  a  block  under  the  loins, 
and  the  buttocks  having  been  brought  to  the  edge  of  the  table,  the 
student  should  rotate  the  leg  out,  and  support  it  in  a  semiflexed  position 
by  resting  the  foot  on  a  stool. 

External  Markings  and  Boundaries. — The  thigh  is  shaped  like  a 
truncated  cone,  with  its  base  above  at  the  hip,  which  forms  the  root 
of  the  lower  limb,  and  its  apex  below  at  the  knee.  It  is  rounded,  with 
a  slight  flattening  at  the  outer  side,  and  a  depression  at  the  upper 
and  inner  part.  It  is  limited  in  front  and  above  by  the  ligament 
of  Poupart  or  Fallopius,  which  extends  from  the  spine  and  crest  of  the  pubis 
to  the  anterior  superior  iliac  spine,  and  forms  the  fold  of  the  groin ;  on  the 
outer  side  and  behind  by  the  iliac  crest,  and  sacrum,  and  coccyx  ;  on  the 
inner  side  by  the  rami  of  pubis  and  ischium.  Below  the  limit  of  the  thigh 
is  the  inter-articular  line  of  the  knee.  On  the  upper  and  inner  aspect  of 
the  thigh  is  a  slight  hollow,  which  corresponds  with  Scarpa's  triangle,  and 
along  the  middle  of  this  the  femoral  artery  runs  obliquely  to  the  inner 
side  of  the  limb.  A  line  from  a  little  internal  to  the  centre  of  Poupart's 
ligament,  to  the  internal  condyle  of  the  femur,  marks  the  position  of  the 
artery.  The  common  femoral  artery  can  be  compressed  sufficiently  by 
directing  the  pressure  up  and  backwards,  and  the  superficial  femoral  is 
controlled  by  pressing  outwards  against  the  femur. 

With  the  thigh  sGghtly  flexed,  besides  the  groove  forming  the  bend  of 
the  groin,  there  is  a  second  one  below  it,  which  begins  at  the  angle  between 
the  scrotum  or  labium  and  thigh,  and  passing  outwards,  is  gi^ually  lost 
between  the  top  of  the  great  trochanter,  and  the  anterior  superior  iliac 
spine.  This  groove  is  practically  important,  as  it  runs  across  the  hip-joint 
capsule,  is  obliterated  by  eflFusion  into  the  joint,  is  tender  on  deep  pressure 
at  its  outer  part  in  hip  mischief,  and  is  the  line  along  which  the  knife 
should  be  introduced,  from  without  inwards,  in  antero-posterior  flap  dis- 
articulation by  transfixion  at  the  hip.  Along  these  folds  the  inguinal 
and  femoral  lymphatic  glands  may  be  felt,  the  former  following  the  line 
of  Poupart's  ligament,  the  femoral,  that  of  the  saphena  vein,  and  l^'ing  over 
the  saphenous  opening  and  around  the  femoral  vessels.  In  a  thin  body, 
if  the  fingers  be  pressed  deeply  in  the  hollow,  below  and  at  the  middle  of 
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-Poupart's  ligament,  and  the  thumb  behind  and  rather  above  the  great 
trochanter,  the  head  of  the  femur  can  be  felt  rotating. 

At  the  knee,  the  patella  may  be  seen  and  felt  in  front  of  the  joint, 
with  a  depression  on  either  side  of  it.  These  become  distended  and  the 
patella  floated  up  when  there  is  fluid  in  the  knee-joint.  In  the  flexed 
position  this  bone  is  fixed,  but  when  the  knee  is  extended  it  is  easily 
moved  as  the  triceps  is  relaxed.  The  projections  of  the  inner  and  outer 
condyles  of  the  femur  and  their  tuberosities  can  also  readily  be  felt,  the 
former  being  the  larger. 

At  the  back  of  the  thigh,  at  its  upper  part,  the  fold  of  the  buttock  is 
noticeable.  This  is  not  usually  so  well  marked  in  men  as  in  women,  there 
being  more  subcutaneous  fat  which  renders  the  skin  more  pendulous. 
Above,  and  to  the  inner  side  of  this  fold,  the  tuber  ischii  is  to  be  felt.  At 
the  hack  of  the  knee  is  a  slight  hollow  corres][K)nding  to  the  popliteal  space, 
and  at  its  sides  may  be  felt  the  tendons  ,of  the  leg  flexors,  which  help  to 
form  its  boimdaries.  Between  the  upper  and  lower  parts  extend  the  ham- 
string muscles.  At  the  upper  and  inner  part  of  the  thigh  may  be  seen 
and  felt  the  crest,  spine,  and  rami  of  the  pubis,  and  the  tendon  of  the 
adductor  longus ;  while  at  the  upper  and  outer  part,  the  origins  of  the 
sartorius,  rectus,  and  tensor  fasciae  femoris  may  be  made  out  in  moderately 
thin  subjects. 

On  the  outer  side  of  the  thigh  at  its  upper  part  there  is  a  depression 
about  four  inches  below  and  behind  the  anterior  superior  iliac  spine  ;  and 
here  the  great  trochanter  can  be  easily  felt,  especially  if  the  thigh  be 
rotated.  Between  the  bone  and  the  skin  is  the  fascial  insertion  of  the 
gluteus  maximus,  with  a  bursa  underneath  it  and  another  superficial  to  it. 

The  spines  of  the  pubis  and  ilium,  the  tuber  ischii,  and  the  great 
trochanter  are  valuable  surgical  landmarks,  as  they  can  usually  readily  be 
made  out.  The  position  of  the  trochanter  major  having  already  been 
indicated,  it  remains  to  consider  the  relations  of  it  to  the  bony  parts  just 
named,  and  its  differences  of  relation  in  the  chief  movements  of  the 
thigh. 

The  top  of  the  trochanter  corresponds  to  a  line  (called  Nelaton's  line) 
drawn  from  the  anterior  superior  spine  of  the  ilium  to  the  most  prominent 
part  of  the  tuber  ischii,  and  is  nearly  level  with  the  spine  of  the  pubes, 
and  about  three-quarters  of  an  inch  lower  than  the  top  of  the  head  of  the 
femur.  The  line  from  the  trochanter  to  the  tuber  ischii  runs  through  the 
centre  of  the  acetabulum.  This  is  most  true  when  the  femur  is  flexed  nearly 
to  a  right  angle  and  slightly  adducted.  The  acetabulum  is  placed,  with 
respect  to  the  surface,  in  the  centre  of  these  three  bony  projections ;  viz. 
the  anterior  superior  iliac  spine,  the  pubic  spine,  and  the  tuberosity  of  the 
ischium.  In  fractures  of  the  neck  of  the  femur,  or  in  dislocations  of  its 
head,  this  line  is  of  great  value  in  distinguishing  the  kind  of  injury.  It  is 
also  a  guide  in  subcutaneous  division  of  the  neck  of  the  bone. 

The  length  of  the  lower  limb  is  usually  measured  from  the  anterior 
superior  spine  of  the  ilium  to  the  tip  of  the  inner  malleolus,  but  the  pubic 
spine  may  also  form  the  starting-point.  Firm  pressure  or  jerking  percus- 
sion with  the  balls  of  the  thumbs  on  the  iliac  spines  will  aid  us  in  examin- 
ing for  fracture  of  the  pelvis,  or  in  sacro-iliac  disease.  In  muscular  subjects, 
in  whom  there  is  little  subcutaneous  fat,  the  ilio-tibial  band  on  the  outer 
side  in  the  fascia  lata  may  be  made  out,  and  also  the  depressions  on  the 
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outer  and  inner  portions  of  the  lower  third  of  the  thigh,  corresponding  to 
the  external  and  internal  intermuscular  septa,  which  separate  the  muscles 
on  the  front  from  those  on  the  back  of  the  thigh. 

Dissection. — Make  an  incision  about  four  inches  long,  and  only  through 
the  skin,  from  the  pubes  along  the  inner  side  of  the  thigh  ;  from  the  upper 
end  of  this  make  one  along  Poupart's  ligament,  and  from  its  lower  end  add 
another  transversely  outwards  over  the  thigh.  This  piece  of  skin  is  to  be 
reflected  outwards,  and  then  the  student  may  commence  the  study  of  the 
following  parts  which  are  comprised  in  this  dissection ;  viz.  the  skin,  super- 
ficial Seiscia,  deep  foscia  or  fascia  lata,  superficial  and  deep  vessels,  muscles 
and  nerves,  lymphatic  vessels  and  glands,  and  the  hip-joint. 

The  skin  is  fine  and  smooth  on  the  inner  side,  and  covered  with  hairs. 
On  the  outer  side  it  is  coarser.     It  is  very  adherent  at  Poupart's  ligament. 


Fi«.  228.— Diagram  op  incisions  for  dissbctixg  the  front  of  the  bodv. 


but  freely  movable  at  other  parts.  It  contains  a  great  number  of  sebaceous 
follicles. 

The  Superficial  Fascia  is  a  part  of  the  general  covering  of  the  body, 
and  is  continuous  with  that  of  the  abdomen  above,  and  scrotum  or  labium 
and  perineum,  and  with  that  on  the  spermatic  cord  and  round  ligament. 
It  varies,  with  regard  to  the  amount  of  fat  deposited  in  it,  in  difierent 
subjects,  and  at  the  groin  is  divisible  into  two  layers,  a  superficial  and  deep, 
between  which  are  some  cutaneous  vessels  and  lymphatic  glands. 

Dissection, — Reflect  the  superficial  layer  by  similar  incisions  to  those 
on  the  skin,  with  the  exception  of  the  lower  incision,  which  must  be  two 
inches   higher  up.     Then   commence  dissectipg  it  from  below  upwards. 
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The  internal  sapheoa  vein  is  beneath  it,  and  its  under  surface  has  a  mem- 
branous aspect.  In  the  middle  of  the  space  the  two  layers  are  easily 
separated,  because  of  the  vessels  and  glands,  but  at  the  inner  and  outer 
borders  the  dissection  is  not  so  readily  made.  Near  Poupart's  ligament 
this  layer,  with  the  contained  fat,  becomes  thinner  and  more  fibrous. 
From  the  under  surface  of  the  fkin,  fibrous  filaments  pass  to  Poupart's 
ligament,  and  cause  the  crease  of  the  groin.  Now  clear  away  the  fatty 
tissue  from  the  superficial  vessels  and  nerves,  and  lymphatic  glands,  with- 
out destroying  the  deep  layer  of  the  superficial  fascia  beneath  them.  This 
latter  is  most  marked  on  the  inner  side  of  the  mid-vertical  line  of  the 
thigh.    The  large  vein  called  the  internal  aaphena  is  near  the  middle  of 
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the  space,  and  of  the  superficial  branches  of  the  femoral  artery,  two  run 
inwards,  and  two  out,  accompanied  by  their  veins.  On  the  inside  of  the 
saphena  vein,  near  the  pubes,  is  the  ilio-inguinal  nerve,  and  the  crural 
binnch  of  the  genito-crural  is  on  its  outer  side,  and  the  external  cutaneous 
nerve  perforates  the  deep  fascia  near  the  anterior  iliac  spine.  Some 
lymphatic  vessels  may  be  seen  [lassing  between  the  inguinal  and  femoral 
glands. 

Superficial  Vessda. — These  are  branches  of  the  common  femoral  artery. 
The  two  running  inwards  are  the  superior  and  inferior  pudic,  and  those 
running  outwards  are   the   superficial    circumflex,   and    the     superficial 
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epigastric.     They  all  pierce  the  fascia  lata  to  reach  the  glands  and  skin 
above  it  which  they  supply. 

The  iSitpmor  or  S\tperficUtl  External  Pudic  ArUry  ie  the  more  super- 


FiG.  230.— Dbkp  fascia  and  superhcial  vbinb  of  eight  thiqh.    TNTBRsAt,  v 


ficial  branch,  and  is  given  off  from  the  inner  side  of  the  common  femoral, 
and  runs  up  and  in,  crossing  the  external  abdominal  ring  and  the  sper- 
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Tnatic  cord  in  the  male,  and  supplies  the  skin  of  the  lower  part  of  the 
abdomeo  and  of  the  penis,  and  scrotum  or  labium.  It  is  given  off  either 
separately  or  by  a  common  trunk  vith  the  inferior,  and  pierces  the  fascia 
at  the  saphenous  opening,  and  anaetomoses  with  the  superficial  perineal 
branch  of  the  internal  pudic,  which  latter  is  a  terminal  branch  of  the 
anterior  trunk  of  the  internal  iliac. 

The  Inferior  or  Deep  Eosternal  Pitdic  is  more  deeply  seated,  passes 


Fig.  ZSl.—RioirT  pshoral  abtebv  and  bbanches. 

The  d«p  FplmMrlD  ud  olnaunai^i  Ulu  ure  lem  jnit  belair  Ponput'i  l[(mtiieiit,  ttw  roimcr  ptMinir  up  uid  In, 
uul  the  litter  up  uul  oatniU.    The  uitorim.  rtctas.  tui  ulductor  lon^  at  cat  ud  nDnrUd. 

invards  over  the  pectineus,  pierces  the  fascia  lata  at  the  inner  border  of 
the  thigh,  supplies  the  skin  of  the  scrotum  or  labium  and  of  the  perineum, 
and  joins  branches  of  the  superficial  perineal  artery  of  the  internal 
pudic. 

The  Su.perfi.eial  Epigastric  arises  from  the  front  of  the  femoral,  half 
an  inch  below   Foupart's   ligament,   passes   forwards,   up,   and   inwards, 
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through  the  saphenous  opening,  then  lies  on  the  superficial  abdominal 
foscia  over  the  external  oblique  muscle,  and  reaches  nearly  to  the  umbili- 
cus. It  anastomoses  with  the  deep  epigastric  irom  the  external  iliac,  and 
with  the  internal  mammary  of  the  subckviaa.  These  inosculations  are  of 
great  importance  in  re-establishing  the  circulation  after  ligature  of  the 
superficial  femoral. 

The  Superfieicd  Ciraimfiex  Iliac,  the  smallest  of  these  branches,  is 
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given  off  from  the  outer  side  of  the  arteiy,  and  after  crossing  and  supply- 
ing the  psoas  and  iliacus  muscles,  runs  outwards  parallel  with  Poupart's 
ligament,  and  pierces  the  fascia  lata  at  the  outer  border  of  the  thigh  near 
the  iliac  crest.  Its  branches  supply  the  skin,  superficial  fascia  and  glands, 
and  join  the  circumflex  iliac  branch  of  the  external  iliac  artery,  and  the 
external  circumflex  branch  from  the  profunda  femoris.     An  offset  accom- 
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panics  the  external  cutaneous  nerve.  One  or  two  veins,  bearing  the  same 
names,  accompany  each  artery,  and  end  in  the  internal  saphena  vein,  except 
the  inferior  external  pudic  vein,  which  usually  directly  joins  the  femoral 
vein. 

The  Lymphatic  Olands  and  Vessels. — The  glands  with  a  few  connecting 
lymphatic  vessels  are  readily  dissected,  but  the  lymph  vessels  of  any  part 
of  the  body — the  thoracic  duct  excepted — are  very  difiBcult  to  trace  unless 
previously  injected,  and  even  then  they  require  extremely  careful  dissec- 
tion. After  describing  the  glands  it  will  be  well  to  give  a  resume  of  the 
lymphatic  vessels  of  the  lower  limb,  and  the  student  should  try  and  make 
out  the  larger  ones. 

The  Superficial  Olands  vary  much  in  number  and  size.  There  are 
generally  from  eight  to  fifteen,  and  often  the  longitudinal  set  along  the 
saphena  vein  are  united.  They  are.  situated  just  under  the  skin  in  the 
superficial  cellulo-fatty  fascia,  in  a  triangular  manner,  the  base  being 
above  and  the  apex  below.  They  miiy  be  divided  into  four  groups  accord- 
ing to  their  position:  1,  the  supero-internal  group  runs  parallel  with 
Poupart's  ligament,  and  receives  the  l3rmphatic8  of  the  anus,  perineum  and 
skin  of  the  j^enis,  scrotum  and  labium ;  2,  the  supero-extenial  group  also 
is  parallel  with  the  fold  of  the  groin — it  receives  the  lymph  vessels  of  the 
buttock ;  3,  the  inferior  group  runs  parallel  with  the  saphena  vein  and 
receives  the  greater  nimiber  of  the  lymphatics  of  the  sur&ce  of  the  lower 
limb — these  are  generally  larger  than  the  upper  groups ;  4,  the  Tnedian 
group  is  placed  in  the  middle  of  the  triangle — it  receives  the  lymphatics 
of  the  abdominal  wall  which  accompany  the  cutaneous  veins.  These 
glands  become  enlarged  or  inflamed  in  affections  of  the  parts  from  which 
they  return  the  lymph.  The  efferent  vessels  of  the  surperficial  glands 
perforate  the  cribriform  fascia  and  the  fascia  lata,  join  the  deep  lym- 
phatics, pass  into  the  abdomen  by  the  side  of  the  femoral  vessels,  and 
joining  a  set  along  the  external  iliac  artery,  end  in  the  lumbar  glands. 
The  upper  groups  are  called  inguinal ;  the  lower,  the  femoral  glands. 
The  deep  glands  are  small,  are  under  the  fascia  lata,  and  surround  the 
femoral  vessels.  The  student  will  observe  them  when  dissecting  out  these 
latter. 

The  Lymphatic  Vessels  of  the  lower  limb  are  arranged  in  a  superficial 
and  deep  set  and  into  an  inner  and  outer  group.*  They  are  provided 
with  valves,  which  occur  more  frequently  than  in  the  veins.  The  super- 
ficial internal  vessels  arise  from  the  dorsmn,  inner  side,  and  sole  of  the 
foot,  forming  an  arch  on  the  dorsum  with  the  outer  set,  which  arch  receives 
the  l3rmphatics  of  the  toes.  They  then  pass  before  and  behind  the  internal 
malleolus,  running  up  in  the  com-se  of  the  internal  saphenous  vein,  along 
the  inner  side  of  the  leg,  then  behind  the  internal  condyle,  up  the  inside  and 
front  of  the  thigh  and  end  in  the  femoral  glands.  The  superficial  external 
vessels  arise  from  the  outer  side  of  the  dorsum  and  sole  of  the  foot,  ascend 
in  front  of  the  outer  malleolus  and  leg,  and  cross  obliquely  just  below  the 

>  For  extensive  and  minute  information  on  the  subject  of  l^^mphatics  generally,  consult 
the  magnificent  recent  works  of  Sappey  and  of  Key  and  Retzius.  Dr.  Klein's  work  is  also 
very  good,  but  it  does  not  deal  with  the  human  subject,  and  is  largely  pathological. 
Mascagni,  Cruikshank,  Teichmann,  His,  and  Recklinghausen  are  also  great  authurities. 
Dr.  and  Mrs.  Dr.  Hoggan  have  recently  written  on  the  lymphatics  of  muscle  and  skin  in 
the  Proceedings  of  the  Royal  Society^  and  Dr.  Cumow  has  lately  given  some  good  lectures  at 
the  College  of  Physicians  on  the  lymphatics  and  their  diseases. 
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Fig,  233.— SrPBKMciAL  ltmpbaticb  akd  inruinal  qlanm  op  the  biqht  lowbb 
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front  and  back  of  the  knee  to  join  the  inner  ones  of  the  thigh.  Some  of 
these  lymphatic  vessels  pass  behind  the  outer  malleolus,  accompany  the 
external  saphenous  vein,  and  pass  between  the  heads  of  the  gastrocnemius 
to  empty  themselves  into  the  popliteal  glands.  From  the  middle  of  the 
back  of  the  thigh,  lymphatics  pass  on  the  outer  and  inner  sides,  to 
debouch  into  the  inguinal  and  femoral  glands. 

The  Deep  Lymphatics  of  the  foot,  leg,  and  thigh  accompany  the  deep 
blood-vessels,  are  few — three  or  four  to  each  artery — and  consist  of  three 
sets  named  after  the  vessels  which  they  accompany,  viz.  anterior  tibial, 
posterior  tibial,  and  peroneal,  and  enter  the  jKjpliteal  glands.  Sometimes 
a  small  gland  is  found  near  the  anterior  tibial  artery  on  the  front  of  the 
interosseous  membrane  above  the  middle  of  the  leg,  and  then  the  anterior 
tibial  set  of  l3rmphatics  may  pass  through  it,  but  usually  neither  the  deep 
nor  superficial  absorbents  enter  any  gland  in  the  leg,  but  the  deep,  after 
receiving  the  lymphatics  which  accompany  the  branches  of  the  femoral 
artery,  run  up  around  the  femoral  vein  and  enter  the  deep  femoral  glands, 
i.e.  those  around  the  femoral  vessels.  In  inflammation  of  the  foot  and 
leg,  dark  red  tender  lines  show  the  position  of  these  vessels.  They  very 
rarely  become  varicose. 

Dissection. — Keflect  the  deep  layer  of  the  su\)erficial  fascia  by  incisions 
similar  to  those  through  the  skin,  and  be  careful  of  the  vessels  and  nerves. 
The  handle  of  the  scalpel  will  be  useful  in  eflFecting  the  separation. 

The  Deep  Layer  of  the  Superficial  Fascia  is  a  thin  membrane 
containing  little  fat,  and  is  most  developed  on  the  inner  side  of  the 
saphena  vein  and  near  Poupart's  ligament.  It  is  separated  from  the 
superficial  layer  by  the  cutaneous  vessels  and  glands,  and  is  continuous 
with  the  deep  layer  of  abdominal  fascia.  It  is  firmly  adherent  to  the 
lower  edge  of  Poupart's  ligament,  to  the  body  and  ramus  of  the  pubes,  and 
to  the  fascia  lata,  with  which  it  becomes  blended  about  three  inches  below 
the  groin.  About  an  inch  below  Poupart's  ligament  it  covers  and  par- 
tially fills  up  the  saphenous  opening,  to  the  circumference  of  which  it  is 
attached  externally  by  fibrous  bands,  but  internally  by  loose  connective  tissue. 
It  is  also  connected  with  the  anterior  layer  of  the  sheath  of  the  femoral 
vessels.  The  portion  of  this  deep  layer  which  stretches  over  the  saphenous 
opening  has  many  apertures  for  small  blood-vessels  and  lymphatics,  and  is 
called  the  cribriform  fascia.  There  are  two  main  sets  of  fibres  in  the 
fascia  cribriformis ;  one  set  is  oblique  from  without  down  and  in  from 
the  falciform  process,  the  other  runs  down  and  out.  These  are  attached 
to  the  spine  of  the  pubes,  to  the  pectineal  crest  and  to  Gimbemat's  liga- 
ment. A  complete  femoral  hernia  or  rupture  has  this  as  one  of  its  cover- 
ings. Fluid  eflFused  between  the  superficial  and  deep  layers  may  extend 
up  on  to  the  abdomen,  and  down  and  round  the  limb,  and  even  into  the 
abdomen  through  the  inguinal  canal  and  vice  versa ;  but  if  extravasated 
imder  the  deep  layer  it  cannot  reach  the  abdomen  in  consequence  of  its 
attachment  to  Poupart's  ligament  unless  this  be  ulcerated  through.  It 
may  get  through  the  openings  in  the  cribriform  fascia,  then  along  the 
femoral  vessels  into  the  pelvis  and  down  the  thigh,  but  this  is  rare. 

Dissection, — Make  a  vertical  incision  through  the  skin  only,  along  the 
middle  of  the  front  of  the  thigh  to  the  tubercle  of  the  tibia ;  and  another, 
a  transverse  one,  at  the  lower  end  of  this  across  the  leg,  and  reflect  the 
flaps  in  and  out  (see  fig.  229).     A  subcutaneous  bursa  over  the  patella, 
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and  perhaps  another  over  the  tibial  tubercle,  will  be  opened  in  doing  this. 
Now  clean  the  saphenous  vein,  as  &r  as  it  is  exposed,  being  careful  of 
Home  branches  of  the  internal  cutaneous  nerve,  and  of  the  internal  saphe- 
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Vm.  231.— CUTAMEOUB  NERVES  OP  THE  FfiOST  OF  THE  RIDIIT  LOWBR  LIMB, 
nerro  «t  Uia  groin. 

nous  nerve,  which  are  hear  it ;  tlien  seek  the  various  cutaneous  nerves 
and  trace  them  up  to  where  they  pierce  the  fascia  lata,  and  note  the  small 
cutaneous  vessels  which  accompany  thetn,  and  which  are  given  off  Irom  the 
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femoral  or  some  of  its  branches.  The  superficial  branch  of  the  anastomotica 
magna  of  the  femoral  accompanies  the  internal  sajJienous  nerve  near  the 
knee. 

The  CntaneooB  nerves,  which  are  more  numerous  on  the  inner  side, 
come  from  the  lumbar  plexus.  They  are  the  internal  saphenous,  internal 
and  middle  cutaneous  from  the  anterior  crural;  the  ilio-inguinal  and 
genito-crural  from  the  first  lumbar,  and  the  external  cutaneous  from  the 
second  lumbar  nerve.  Their  relative  position  is  shown  in  the  accompany- 
ing figure. 

Some  twigs  also  from  the  anterior  crural  pierce  and  cross  the  anterior 
layer  of  the  femoral  sheath  and  go  to  the  skin  on  the  upper  and  inner  side 
of  the  thigh,  after  passing  through  the  saphenous  opening. 

The  Ilio-Ingninal  Nerve  comes  from  the  first  lumbar ;  it  is  small,  and 
its  lower  part  runs  with  the  spermatic  cord  in  the  inguinal  canal,  which 
it  leaves  through  the  external  abdominal  aperture,  to  supply  the  scrotum 
or  labium,  and  upper  and  inner  part  of  the  thigh  internal  to  the  saphenous 
vein.  It  is  sometimes  small,  and  then  the  ilio-hypogastric  furnishes  a 
branch  with  a  similar  distribution.  In  rare  cases  it  is  entirely  absent. 
It  joins  the  inferior  pudendal  nerve  of  the  small  sciatic  from  the  sacral 
plexus. 

The  Genito-Craral  Nerve  is  a  branch  of  the  second  lumbar,  and  has  a 
few  fibres  from  the  loop  between  it  and  the  first.  The  branch  now  to  be 
dissected  is  the  external  or  crural  branch  which  passes  beneath  Poupart's 
ligament  and  pierces  the  fascia  lata  a  little  external  to  the  femoral  artery, 
and  is  distributed  to  the  skin  of  the  upper  part  and  front  of  the  thigh 
about  half-way  down.  It  joins  the  outer  branch  of  the  middle  cutaneous 
either  before  or  after  it  has  become  cutaneous.  Under  Poupart's  ligament 
it  gives  some  filaments  which  are  prolonged  on  the  femoral  artery  and 
which  must  be  sought  when  that  vessel  is  dissected.  Sometimes  this 
branch  is  larger  than  usual,  and  then  it  replaces  the  external  cutaneous 
nerve. 

The  Middle  Cataneoos  Nerve  comes  from  the  anterior  crural,  and  runs 
down  the  centre  of  the  thigh  between  the  nerves  just  described.  It  pierces 
the  fascia  lata,  and  sometimes  the  sartorius,  from  three  to  four  inches 
below  the  ilio-pubic  band,  i.e.  Poupart's  ligament,  either  as  one  trunk 
which  soon  separates  into  two  branches,  or  as  two  branches  which  have 
separated  before  piercing  the  fascia.  These  branches  run  side  by  side 
down  the  thigh  as  far  as  the  inner  side  and  front  of  the  patella,  supplying 
the  skin  of  these  parts  by  numerous  branches.  Either  before  or  after  it 
becomes  superficial  its  outer  branch  communicates  with  the  genito-crural. 
lt§  inner  branch  joins  the  anterior  branch  of  the  internal  cutaneous,  and 
also  the  internal  saphenous  nerve  near  the  skin.  The  sartorius  is  sup- 
plied by  this  or  by  the  internal  cutaneous  nerve.  Sometimes  this  nerve 
arises  from  the  anterior  crural  high  in  the  abdomen. 

The  External  Cntaneoiu  Nerve,  or  External  Musculo-ciitaneouSj  comes 
from  the  second  lumbar,  or  from  the  loop  between  it  and  the  third,  and 
passes  under  Poupart's  ligament  beneath  the  anterior  superior  iliac  spine 
in  a  ridge  of  the  fascia  lata.  It  divides  into  two  nearly  equal- sized 
branches,  viz.  anterior  and  posterior. 

ITie  Anterior  Branchy  the  continuation  of  the  nerve,  pierces  the  deep 
fascia  about  four  inches  below  Poupart's  Ugament,  and  runs  as  far  as  the 
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knee,  giving  off  anterior  and  posterior  branches.  The  chief  filaments  are 
on  the  outer  and  posterior  si^acea.  When  it  reaches  quite  to  the  knee, 
it  joins  the  internal  saphenous  and  helps  to  form  the  plexus  patellee  or 
pree-patellEB,  it  also  joins  the  outer  branch  of  the  middle  cutaneous  to 
form  the  plexus  patella;. 

The  Posterior  Branch  pierces  the  fascia  about  an  inch  below  Poupart's 
ligament  and  divides  into  two  or  three  filaments,  which  turn  back  and 
oat  to  supply  the  skin  from  the  upper  border  of  the  ilium  to  near  the 


Fig.  S35.-  CuTANBOUB  KERvss  and  veins  of  rioht  TmsH. 

Tart  ol  Uh  deep  fuck  Rnoved  U>  agmt  tb«  iuit«riD[  cnml  nerr*  ud  Itaani  itmeti.    Tbe  jitter  motUj 
eDlcrlng  int.  »ph. 

middle  of  the  thigh.     It*  branches  are  crossed  by  the  cutaneous  branches 
from  the  last  dorsal  nerve. 

The  Internal  Cntaneooi  Heire,  from  the  anterior  crural  crosses 
obliquely  inwards  over  the  upper  part  of  the  femoral  artery  and  divides 
either  in  front  or  to  the  inner  side  of  it,  into  an  anterior  and  internal 
branch  which  pierce  the  deep  fascia  at  different  levels.  It  supplies  all  the 
inside  of  the  thigh  and  the  upper  part  of  the  leg.  Before  dividing,  it 
gives  off  two  or  three  twigs  which  pierce  the  fascia  lata  to  supply  the  skin 
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on  the  inside  of  the  thigh,  accompanying  the  saphena  vein.  In  some 
BubjectH,  these  email  filaments  arise  directly  from  the  anterior  crural,  and 
they  frequently  join  with  each  other.  The  topmost  filament  paeaes 
through  the  saphenous  opening  anc^  reaches  to  the  middle  of  the  thigh, 
another  larger  than  the  rest  appears  about  the  middle  of  the  thigh  near 
the  vein  extending  as  &r  as  the  knee,  and  a  third  pierces  the  &8cia  at  its 
lower  third. 

The  Anterior  Branch  perforates  the  faecia  in  the  lower  third  of  the 
thigh,  and  divides  into  two  branches,  the  inner  of  which  nine  down  near 
the  internal  intermuBcular  septum  and  supplies  the  skin  over  the  lower 
third  of  the  thigh  and  inner  side  of  the  knee,  and  joins  the  inner  branch 


Fig.   238.— CUTiNEOUS  NERVES  QV  THK    PBOST   OF   THE   LBPT    LOWER   LIMB   PIERCISO 


of  the  middle  cutaaeouB ;  the  outer  one  crosses  the  patella  and  joins  the 
patellar  branch  of  the  long  or  internal  saphenous  nerve  above  the  joint, 
and  sometimes  takes  its  place.  Occasionally,  the  internal  cutaneous  is 
above  the  fascia  in  its  whole  length,  and  sometimes  it  gives  off  a  filament 
which  accompanies  the  saphenous  vein  and  may  join  the  internal  branch 
now  to  be  described. 

The  Internal  Branch  rune  along  the  posterior  border  of  the  sartorius, 
pierces  the  &scia  at  the  inner  side  of  the  knee,  gives  off  several  cutaneous 
filaments  to  the  lower  and  inner  side  of  the  thigh,  and  joins  by  a  small 
branch  the  internal  saphenous  which  here  lien  in  front  of  it.     It  also 
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supplies  the  skin  of  the  inner  side  of  the  leg  as  fax  as  its  middle,  where  it 
joins  the  internal  saphenous  nerve  again.  Beneath  the  fascia  in  the 
lower  third  of  the  thigh,  and  at  the  lower  border  of  the  Adductor  longus, 
this  branch  joins  in  a  plexiform  network — the  femoral  plexua — ^with 
branches  of  the  long  saphenous  and  anterior  or  superficial  branch  of  the 
obturator  nerve.  If  this  branch  of  the  obturator  be  large  and  continued 
to  the  skin  of  the  leg,  the  inner  branch  of  the  internal  cutaneous  is  small, 
and  either  ends  at  the  plexus,  or  sometimes  also  gives  off  a  few  cutaneous 
filaments.  It  will  be  noted  that  the  internal  cutaneous  nerve  enters  into 
two  plexuses ;  by  its  anterior  branch  with  the  pne-patellar  plexus,  and  by 
its  internal  branch  with  the  femoral  plexus.  Sometimes  one  or  both  of 
these  branches  pierce  and  supply  the  sartorius. 

The  Internal  or  Long  Saphenous  Nerve  is  the  largest  branch  of  the 
anterior  crural  and  is  sub-fascial  as  far  as  the  knee.  It  runs  close  to  the 
outer  side  of  the  femoral  vessels,  and,  in  Hunter's  canal,  crosses  in  front 
of  them  to  the  inner  side  as  far  as  the  adductor  opening,  where  it  quits 
the  vessels  and  passes  beneath  the  sartorius  to  the  inner  side  of  the  knee. 
Here  it  gives  off,  near  the  inner  condyle,  a  branch  to  the  skin  over  the 
patella  and  becomes  subcutaneous  by  perforating  the  fascia  between  the 
tendons  of  the  sartorius  and  gracilis.  It  then  accompanies  the  long 
saphena  vein  to  the  inside  of  the  leg  and  foot,  and  joins  the  internal 
cutaneous  in  the  thigh  and  leg. 

The  Communicating  Branch  of  this  nerve  is  given  off  about  the 
middle  of  the  thigh;  this  joins  the  anterior  branch  of  the  internal  cutaneous 
and  anterior  of  obturator  in  the  femoral  plexus. 

Its  Patellar  Branch  is  large  when  present,  and  pierces  the  sartorius 
and  fascia  lata  and  passes  over  the  front  of  the  patella  to  join  the  inner 
branch  of  the  middle  cutaneous  and  the  anterior  branch  of  the  external 
cutaneous  to  form  the  plexus  patellae.  The  internal  saphenous  is  some- 
times given  off  from  one  of  the  muscular  branches  of  the  anterior  crural, 
and  in  some  subjects  it  again  joins  the  obturator  and  internal  cutaneous 
after  it  has  left  Hunter's  canal. 

Dissection. — ^The  dissector  should  now  trace  the  larger  cutaneous 
veins  of  the  front  of  the  thigh  and  follow  them  to  the  long  saphenous. 
He  must  then  clear  away  the  superficial  fascia,  fat,  and  inguinal  glands, 
and  reflect  the  cutaneous  nerves  which  will  subsequently  be  traced  to  the 
anterior  crural. 

Veins  of  the  Lower  Limb. — These,  like  those  of  the  upper  limb,  are 
divisible  into  a  superficial  and  deep  set.  The  deep  set  run  in  pairs  below 
the  knee,  and  are  named  the  vence  comites  of  the  arteries  they  accompany. 
All  the  veins  have  valves,  and  they  are  more  numerous  than  in  the  upper 
limb.  The  valves  are  more  numerous  in  the  deep  than  in  the  superficial 
veins — ten  or  twelve  being  found  between  the  heel  and  knee.  The  deep 
will  be  described  further  on. 

The  Superficial  Veins  commence  in  a  network,  which  forms  an  arch 
on  the  dorsum  of  the  foot  that  receives  the  venules  from  the  toes. 
From  the  inner  side  of  this  arch  issues  the  internal  saphena,  and 
from  the  outer  the  external  saphena  veins.  The  long  saphena  vein  passes 
up  in  front  of  the  internal  malleolus  along  the  inner  side  of  the  leg,  then 
behind  the  inner  femoral  condyle  and  along  the  inner  side  and  front  of 
the  thigh  through  the  saphenous  opening  of  the  fascia  lata,  and  enters  the 
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femoral  vein  about  an  inch  and  a  half  below  the  ilio-pubic  ligament. 
This  vein  is  joined  in  the  foot  by  the  internal  plantar,  and  in  the  leg  by 
the  posterior  tibial  veins,  by  branches  which  perforate  the  tibial  head  of 
the  soleua.  It  also  communicates  with  the  anterior  tibial  veins,  receives 
some  articular  branches  at  the  inner  side  of  the  knee,  and  in  the  thigh, 
one  or  more  branches  pass  between  it  and  the  femoral  vein.  The  cuta- 
neous veins  of  the  thigh  empty  themselves  into  it  near  the  saphenous 
o{ieniiig  by  two  or  three  large  trunks  formed  by  the  veins  from  the  outer, 
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inner,  and  posterior  surfaces.  Near  its  termination  it  receives  the  super^ 
ficial  epigastric,  superficial  circumflex  iliac,  and  superior  external  pudic. 
Its  valves  vary  from  two  to  six,  and  there  are  more  in  the  thigh  than  in 
the  leg.     The  external  saphenous  vein  will  be  dissected  with  the  leg. 

Dissection. — The  iascia  lata  must  now  be  cleaned,  especially  at  the 
upper  part.  On  removing  the  deep  layer  of  the  superficial  fascia  the 
Saphenous  opening  of  the  fascia  lata  will  be  seen.  Its  outer  semilunai- 
edge  is  to  be  separated  from  the  superficial  fascia,  and  from  the  anterior 
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layer  of  the  sheath  of  the  femoral  vessels,  the  inner  aide  is  readily  shown. 
The  sapheaouB  vein,  called  bo  because  it  ia  evident  on  the  surface  of  the 
fascia,  joins  the  femoral  vein  through  the  lower  part  of  this  opening.  The 
cribriform  fascia  is  very  adherent  to  the  saphena  vein  and  ia  somewhat 
funnel-shaped  if  the  vein  be  pulled  downwards.  In  studying  this  fascia 
the  student  must  first  thoroughly  understand  how  it  forms  the  saphenous 
opening,  and  then  observe  its  various  processes  and  septa.  Pinch  up  with 
the  forceps  the  sheaths  of  the  muscles  formed  by  it,  and  divide  and  sepa- 
rate each  in  the  course  of  its  fibres,  displacing  the  muscles  as  little  as 
possible. 

The  Deep  Faaeia  or  Femoral  Aponmiroeis  (more  correctly  apomymia) 
is  generally  a  strong,  blueish-white,  gUst«ning  membrane,  whose  fibres 
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interlace  in  various  directions.  It  continuously  surrounds  the  muscles 
and  vessels,  &c.,  of  the  thigh,  and  sends  from  its  under  sur&ce,  septs 
between  the  muscles,  and  also  two  strong  processes  which  are  attached  to 
the  outer  and  inner  lips  of  the  linea  aspera,  and  which  separate  the 
muscles  in  front  from  those  on  the  [wsterior  and  inner  aspect  of  the  thigh, 
giving  partial  origin  to  them.  The  position  of  these  septa  ia  visible  on 
the  surface  of  the  fascia  by  white  lines.  This  membrane,  which  firom  its 
extent  is  called  the  faacla  lata,  is  thin  in  very  fat  subjects.  There  is 
another  and  less  strong  septum  which  isolates  the  inner  and  posterior 
groups  of  muscles. 

The  fascia  lata  ia  much  stronger  on  the  outer  and  upper  side  of  the 
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thigh  than  elsewhere,  and  its  su-perficial  or  outer  part  ia  attached  above 
and  in  front  to  the  crest  and  spine  of  the  pubea  and  to  Poupart'a  ligament, 
and  behind  it  ia  attached  to  the  outer  lip  of  the  crest  of  the  ilium  and  to 
the  lower  part  of  the  posterior  surface  of  the  Bacmm  and  coccyx.  The 
deep  part  of  the  fascia  lata  is  attached  to  the  body  and  ramus  of  the 
pubes,  to  the  ramus  and  tuberosity  of  the  ischium,  and  to  the  ilio-pecti- 
neal  hne,  in  front  of  the  insertion  of  the  aponeurosis  of  the  external 
oblique.  It  covers  the  pectineus,  having  over  this  muscle  a  thickening  of 
transverse  fibres  passing  from  the  spine  of  the  pubes  to  the  ilio-pectineal 
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line  and  to  the  posterior  border  of  Gimbemat's  ligament.  This  is  called 
the  ligament  of  Cooper.  Moat  of  these  fibres  come  from  the  lower  end  of 
the  ligament  of  Couee,  which  is  formed  by  the  most  internal  fibres  of  the 
ii}t«mal  or  superior  pillar  of  the  external  abdominal  ring.  These  fibres 
are  part  of  the  aponeurosis  of  the  external  oblique  muscles  and  decussate 
behind  the  liuea  alba  with  those  of  the  opposite  side,  to  become  continuous 
with  the  ligament  of  Cooper.  This  layer  then  joins  the  pelvic  fascia 
through  ■  the  fascia  iliaca,  and  splits  at  tne  inner  border  of  the  psoas,  in- 
vesting the  lower  portion  of  it  and  the  iliacus,  and  is  attached  to  the  front 
of  the  capsular  ligament  of  the  hip.  At  the  outer  side,  the  gluteus  maxi- 
mus  is  inserted  into  it  by  a  fibrous  expansion,  and  the  fascia  here  encloses 
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the  tensor  fasciiB  femoris.  A  strong  process  passes  up  between  it  and  the 
vastus  extemus,  and  is  attached  superiorly  to  the  ilium  just  above  the 
origin  of  the  posterior  head  of  the  rectus.  This  strong  process,  called  the 
ilio-tihial  band  or  ligament^  passes  down  to  be  attached  around  the  knee 
to  the  condyles  of  the  femur,  tuberosities  of  the  tibia,  and  head  of  the 
fibula.  It  relieves  the  extensor  muscles  of  the  knee  in  standing.  Around 
the  knee  the  &scia  lata  is  strong  and  receives  expansions  from  the  flexor 
and  extensor  muscles  of  the  knee.  Attached  to  the  sides  of  the  patella 
are  two  transverse  bands  of  fibres ;  the  retinacitla  or  ake  of  the  patella,  of 
which  the  outer  is  stronger  than  the  inner.  The  former  joins  the  inser- 
tion of  the  vastus  extemus,  and  externally,  the  ilio-tibial  band.  It  pulls 
the  patella  outwards  in  flexion.  The  inner  is  fixed  to  the  patella  at  a 
lower  level,  and  joins  the  insertion  of  the  vastus  intemus.  These  bands 
supi)ort  the  patella  and  strengthen  and  protect  the  joint. 

This  fascia  is  perforated  in  numerous  places  by  cutaneous  vessels  and 
nerves.  Its  posterior  part  will  be  described  in  the  dissection  of  the 
buttock  and  back  of  the  thigh.  To  explain  the  formation  of  the  saphenous 
opening,  and  to  facilitate  the  description,  this  fascia  has  been  artificially 
divided  into  an  outeTy  iliac  or  superficial  portion,  and  an  inner^  pivbic  or 
deep  part.  The  former  is  external  to  the  saphena  vein  and  the  latter 
internal  to  it.  They  will  be  described  in  the  next  sections.  If  fluid  be 
eCFused  beneath  the  fascia  lata,  it  can  only  reach  the  surface  through  the 
apertures  in  the  saphenous  opening,  or  along  the  cutaneous  vessels  and 
nerves,  or  by  ulcerating  through  the  fascia  itself.  Fluid  can  pass  down  as 
far  as  the  knee  and  around  the  thigh,  being  limited  by  the  intermuscular 
septa.  It  may  pass  into  the  pelvis  along  the  sheath  of  the  femoral  vessels, 
and  vice  versa,  fluid  may  pass  into  the  thigh  from  the  cellular  tissue  of 
the  abdomen  and  pelvis.  The  adhesions  of  the  inner  and  outer  parts  of 
the  fascia  lata  to  the  back  and  front  of  the  femoral  sheath  would  tend  to 
prevent  this,  but  it  does  occur  occasionally. 


ANATOMY  OF  FEMORAL  HERNIA. 

Dissection. — To  prevent  the  parts  drying,  bring  together  the  skin 
over  the  front  of  the  thigh,  and  study  the  formation  of  the  saphenous 
opening. 

The  Saphenous  opening,  or  External  Femoral  Bing  or  apertnre,  is  the 
lower  weak  point  through  which  a  complete  femoral  hernia  protrudes. 
Before  entering  into  a  description  of  the  structures  concerned  in  this 
hernia,  a  few  explanatory  words  will  render  the  subject  more  interesting 
and  intelligent  to  the  student.  A  hernia^  commonly  called  a  rupture,  is 
the  protrusion  of  a  viscus,  or  part  of  it,  from  its  natural  cavity ;  thus,  we 
see  hernia  cerebri,  hernia  of  the  iris,  ovary,  &c.  But  the  most  common 
form  of  hernia  is  protrusion  of  intestine  or  of  omentum,  and  this  may 
occur  in  the  inguinal,  femoral,  or  umbilical  regions,  through  the  obturator 
foramen  or  through  the  sciatic  notch  ^ 

There  may  also  occur  the  rare  lumbar  hernia,  i.e.  protrusion  in  the 

>  Lumbar,  vaginal,  and  retro-  or  post-peritoneal  hemias  are  rare  forms.  The  first  pro- 
trudes at  the  weak  part  of  the  loin  external  to  the  quadratus  lumborum,  the  second  into 
the  vagina,  and  the  third  behind  the  peritoneum.    A  perinseal  hernia  may  also  occur. 
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lumbar  region ;  sciatic  and  obturator  hernias  are  also  very  rare.  The  other 
three  kinds  are  common,  inguinal  being  the  most  frequent,  then  femoral, 
and  tastlj,  umbilical.    Femoral  and  umbilical  are  more  common  in  women. 


FlO.   340.— DlARRAM   c 
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aod  iDguinal  in  men.'  Id  women  the  greater  size  of  the  deep  femoral  ring, 
the  greater  depth  of  the  crural  arch,  and  child-bearing,  are  the  predieposing 
elements  for  the  two  former  kinds,  whereas  the  descent  of  the  testes  dis- 
tending the  canal  is  said  to  be  the  cause  of  the  inguinal  canal  being  a  weak 
point  in  man.  Inguinal  and  femoral  hernia  may  be  complete  or  incovipUte ; 
when  complete  they  traverse  both  apertures^  external  and  internal — of 
their  respective  canals,  and  appear  under  the  skin.  The  incomplete  forms 
do  not  come  out  of  the  external  rings. 

The  student  must  clearly  understand  that  these  so-called  canals  and 


rings  are  merely  weak  points  in  the  inguinal  and  femoral  situations,  and 
do  not  distinctly  exist  until  made  by  a  hernia,  or  in  dissecting.  Most 
intestinal  hemite  have  sacs  formed  by  the  peritoneum,  and  they  are  mostly 
extenml  as  distinguished  from  internal  hemife,  which  occur  inside  the 
abdomen. 

Femoral  and  inguinal  hemiie  have  this  in  common,  that  there  is  a 
canal  and  two  apertures,  but  femoral  hernia  protrudes  betoiv  Poupart's 

infnnts  and  cliildren,  and  its  varieties  will 
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^gament  and  does  not  pass  into  the  scrotum  or  labium,  while  complete 
inguinal  hernia  does.  Much  coufusion  is  caused  to  the  student  by  the 
indiscriminate  use  of  the  terms  crural  and  femoral  in  the  description  of 
this  hernia.  Crural  comes  from  crits,  which  signifies  the  ,leg,  and  is  not 
applicable  to  this  region,  which  is  the  femor<d.  We  shall,  therefore,  only 
call  them  the  femoi^  canal  and  rings,  and  femoral  sheath,  septum,  and 
arches. 

The  Sapfieiious  Opening  results  in  consequence  of  the  Uiac  portion  of 
the  fascia  lata  being  on  a  plane  anterior  tfl  the  pubic  portion.  The  former 
being  attached  to  Poupart'a  ligament  is  in  front  of  the  femoral  vessels  and 


KlO.   243.— SUPBRKICIAL    DJBSECTIOS    OK   MiHOIIAL    AND   INGUINAL   RBGIONB. 

their  containing  sheath,  and  the  latter  behind,  being  attached  to  the  ilio- 
pectineal  line  and  continuous  with  the  pelvic  fascia,  so  that  that  part  of 
the  deep  layer  of  the  superticial  fascia  which  covers  the  opening  and  is 
called  the  cribriform  fascia,  slants  from  without  inwards  in  consequence 
of  the  outer  margin  of  the  o]>ening  being  on  a  higher  level  than  the 
inner. 

The  Saphenons  Opening,  or  Baperfioial  or  External  Femoral  Biog  or  aper- 
ture, is  the  lower  and  larger  a[>erture  of  the  femoral  canal,  and  is  an  oval  aper- 
ture at  the  upper  and  inner  part  of  the  thigh,  and  is  directed  obUquely  down 
and  outwards.  It  is  about  an  inch  and  a  half  long  and  about  half  an  inch 
wide.  Its  outer  margin  or  edge  is  sickle -shaped,  and  therefore  called 
the  falciform  process  of  the  ojiening,  or  superior  comu,  and  extends  from 
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the  spine  of  the  piibes  and  pectineal  line  and  base  of  Gimbernat's  ligament 
to  the  saphenous  vein,  under  which  it  is  continuous  with  the  inner  margin 
of  the  opening.  It  passes  in  front  of  the  femoral  vessels  and  is  adherent 
to  the  anterior  layer  of  the  femoral  sheath,  and  to  the  deep  layer  of  the 
superficial  fascia.  The  concavity  of  this  process  is  directed  down  and  in. 
It  was  described  by  Allen  Bums  as  the  falciform  ligament  or  process,  and 
is  called  by  some  Burns'  ligament.  The  outer  and  upi)er  part  of  the 
Baphenons  oi^ning  is  in  front  of  the  inner  part  of  the  femoral  sheath 
and  canal. 

The  Inner  Margin  of  the  ojieninp;  has  a  thin  shaqi  border,  but  is  less 
defined  than  the  outer,  being  stretched  over  the  subjacent  pectineus  mus- 


FlO.  244.— SUPBKFICIAL  AND  DEEP  DIBSECTIOHB  OP  FEMORAL  AND  INSUINAL  BZOIONS. 

The  left  npcnwUc  con)  out  nqil  majrBHin  llgniiiein  of  pcnla  •hown, 

cle ;  it  is  on  a  plane  posterior  to  the  femoral  vessels  and  is  adherent  to  the 
posterior  layer  of  the  femoral  sheath.  The  student  should  pass  his  finger 
into  the  opening  and  observe  that  the  margins  become  relaxed  in  flexion 
and  rotation  inwards,  and  vice  versa.  The  former  position  is  to  be  given 
to  the  limb  in  employing  the  taxis,  which  is  the  manipulation  employed 
in  attempting  to  return  a  hernia  into  its  natural  cavity.  A  hernia  does 
not  come  out  through  the  lower  part  of  the  ojjening  because  it  is  occupied 
by  the  saphena  vein  around  which  the  cribriform  fiiscia  is  very  adherent, 
but  it  projects  at  the  upi)er  imrt  of  the  opening  just  below  the  lalciform 
process. 

Dissection. — Make  an  incii)i'>n  through  the  fascia  lata  parallel  and  close 
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to  Poui>art's  ligament  commencing  just  outside  the  iip|>er  part  of  the 
saphenous  oi>ening,  and  i>assiiig  outwards  about  two  inches ;  from  the 
termination  of  this,  make  another  down  and  in,  near  to  the  gaiihenouB  vein, 


Fib.  245.— Dibsectios  op  the  uppeh  akd 
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and  reflect  the  flap  inward.s.     The  anteriwr  layer  of  the  femoral  sheath  will 
now  be  ex^wsed  and  should  be  cleaned.     Then  seiiarate  the  f«inoral  sheath 


1^1  tbc  dvi^p  Uj«r  of  in 


from  Poui>art's  ligament  in  front,  from  Oimbemat's  ligament  on  the  inner 
side,  and  from  the  pubic  iwrtion  of  the  fascia  lata  behind.  Let  us  first 
consider  the  femoral  arch. 

FalloplDi'i  or  Poapart'i  Ligament,  or  the  Femoral  or  Crui-al  A  rcby  or  the 
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Iliopubic  Band  or  Ligament,  is  the  strong  lower  border  of  the  upotieurosis 
of  the  external  oblique  maecle  of  the  abdomioal  wall,  and  extends  from 
the  anterior  superior  iliac  spine  to  the  spine  and  crest  of  pubes  and  ilio- 
pectioeal  line.  When  the  fascia  lata  is  uncut,  it  is  arched  downwards.  Its 
outer  half  is  oblique,  and  the  inner  half  is  horizontal  and  widens  at  the 
pubes.  The  structures  jiassing  from  the  pelvis  into  the  thigh  nearly  fill  the 
space  between  this  ligament  and  the  iunominata  bone.  The  outer  half  is 
occupied  by  the  external  cutaneous  nerve,  the  iliacus,  the  anterior  crural, 
and  the  psoas;  the  inner  half  by  the  femoral  vessels  in  their  sheath,  and 
by  a  sm^l  triangular  space  inside  the  sheath  on  the  inner  side  of  the 
femoral  vein.  This  space  contains  some  fatty  cellular  tissue  and  some- 
times a  small  lymphatic  gland,  and  is  the  femoral  canal  along  which  a 
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hernia  descends.  The  student  will  note  that  the  aponeurosis  of  the  external 
oblique  at  its  lower  part  forms  Poupart's  ligament  and  the  ligament  of 
Colles  which  is  continuous  with  Cooper's  ligament,  also  Gimbemat's 
ligament,  which  will  now  be  described. 

Diaeection.—To  study  the  femoral  sheath  and  canal,  and  Gimbemat's 
ligament,  the  student  must  arrange  with  the  dissector  of  the  abdomen, 
who  by  this  time  will  have  got  ont  inguinal  hernia,  &c.  The  peritoneum 
must  be  pushed  away,  after  dividing  the  cord  or  round  ligament,  from  the 
external  iliac  vessels  to  observe  the  septum  femorale  and  the  relations  of 
the  vesaels,  to  the  internal  ring.  Poupart's  ligament  should  then  be  di- 
vided carefiilly  an  inch  outside  the  sheath,  and  on  reflecting  it,  the/tmoroi 


nissECTioy  of  the  lower  limb.  sbi 

aheath  and  the  deep  femoral  arch  will  be  exposed.  Cut  across  the  sheath 
about  half  an  inch  below  Poupart's  ligament,  and  hold  up  the  upper  part 
and  observe  the  septa.  Then  pass  the  little  finger  up  into  the  femoral  canal 
and  study  its  boundaries  and  relations,  and  note  that  the  cellular  sheath 
proper  to  the  vessels  is  distinct  from  the  femoral  sheath.  The  peri-perito- 
neal cellullo-fatty  tissue  extends  over  and  across  the  upper  opening  of  the 
femoral  sheath  and  canal,  and  therefore  covers  the  internal  femoral  ring. 
The  genito-crural  nerve  will  be  seen  on  the  external  iliac  artery. 

Qimbemat'a  Ligament  is  a  part  of  the  insertion  of  the  B]x>neurosis  of 
the  external  oblique  muscle.     It  is  three  quarters  of  an  inch  long,  and 
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triangular,  with  its  base,  which  is  concave,  thin  and  sharp,  directed  out- 
wards, and  is  continuous  with  the  pubic  and  iliac  parts  of  the  fascia  lata, 
and  with  Cooper's  ligameut.  Its  apex  is  at  the  pubic  spine,  its  anterior 
margin  is  attached  to  Poupart's  ligament,  and  its  posterior  to  the  ileo- 
pectineal  line.  In  the  erect  position  it  is  nearly  horizontal,  and  it  is  lai^er 
in  the  male. 

The  Femorftl  Sheath  is  a  funnel-shaped,  loose  membranous  tube  around 
the  artery  and  vein.  The  expanded  end  of  the  funnel  is  above,  and  the 
narrow  end  becomes  continuous  an  inch  below  Poupart's  ligament,  with 
the  cellular  sheath  proper  to  the  vessels.     Its  anterior  layer  is  formed  by 
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the  traiisveraaliA  fascia,  which  is  prolonged  beneath  Poupart's  ligament 
and  the  deep  femoral  arch,  and  the  posterior  layer  is  formed  by  and  is  conti- 
nuous with  the  iliac  fascia.     These  two  layers  are  continuous  on  the  outer 
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Hide  of  the  artery,  but  before  meeting  on  the  inner  side  of  the  vein,  a  small 
triangular  interval  is  left  which  forms  the /emoro/ caTuU.  There  is  a  thin 
septum  or  partition  between  the  art«ry  and  vein,  and  one  between  the  vein 
and  canal.  The  canal  is  internal,  the  artery  external,  and  the  vein  in  the 
middle.  The  falciform  process  and  the  cribriform  taacia  are  connected  with 
the  inner  part  of  the  sheath  in  &ont,  and  the  pubic  portion  and  Cooper's 
ligament  behind.  Its  outer  border,  which  is  straight,  is  pierced  by  the 
crural  branch  of  the  genito- crural  nerve,  and  its  oblique  border  by  the 
BBphena  vein  and  supe^cial  vessels  and  lymphatics.  The  de«p  femoral 
arch,  when  present,  crosses  the  front  of  the  sheath  at  its  upper  part. 


Fio.  361.— Dbep  dibsectios  ov  thb  biqht  ihgvd^o-kkmobal  BBniox. 

Tlie  nlntiTa  pOdlUmu  of  the  tohLi  u J  nsret  abovi  ukI  below  Foupart'i  U^  ire  dgplclcd,  tbm  Ibe 

Some  cutaneous  filaments  from  the  anterior  crural  nerve  have  already  been 
described  as  piercing  the  sheath  in  front  and  behind. 

The  Femoral  Canal  is  the  triangular  interval  inside  the  sheath  to  the 
inner  side  of  the  vein.  It  is  consequently  bounded  in  front  by  the  fascia 
trans versalis,  and  behind  by  the  fascia  iliaca.  It  is  about  half  an  inch  long 
and  extends  from  the  base  of  Gimbemat's  ligament  to  the  upper  part  of 
the  saphenous  opening.  It  ie  larger  above  than  below,  where  it  is  closed. 
It  contains  cellular  tissue,  some  lymphatic  vessels,  and  sometimes  a  gland. 
In  front  of  it  are  Poupart's  ligament,  the  deep  femoral  arch,  and  the  upper 
l»art  of  the  falciform  process ;  behind  it  is  the  pectineus,  covered  by  the 
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pubic  portion  of  the  fescia  lata  and  Cooper's  ligament ;  iriside,  tlie  iliac 
and  transversalis  fascice  meet,  and  outside  is  the  femoral  vein. 

The  Seep  or  Internal  Femoral  Bin;  is  oval,  and  about  balf  an  inch 
in  its  greatest  diameter  which  ia  transverse,  and  is  larger  in  the  female. 
This  is  one  reason  why  femoral  hernia  is  more  common  in  females.  It  is 
the  upper  opening  of  the  canal,  and  leads  into  the  abdomen.  In  front  of 
the  ring  are  Poupart's  ligament  and  the  deep  arch ;  behind  it  are  the 
ilio-pectineal  line  and  the  pectiiieus,  covered  by  the  pubio  part  of  the 
fascia  lata  and  Cooper's  ligament;  inside  are  Gimbemat's  ligament,  the 
conjoined  tendon  of  the  internal  oblique  and  transversalis  muscles,  the  trans- 
versalis fascia  and  the  deep  arch,  and  outeide  is  the  femoral  vein,  separated 
from  it  by  the  septum  between  it  and  the  canal.  The  student  must  note 
that  this  ring  is  immediately  outside  and  around  the  upper  or  abdominal 
end  of  the  canal,  and  ia  not  formed  by  the  faacice  forming  the  walla  of  the 
latter  although  these  pass  from  the  abdomen  to  the  thigh  within  it. 


Ljmpta.  glud  in  tcmonl  rinc. 
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The  external  femoral  ring,  or  aa'phenoua  opening,  is  anterior  or  super- 
Jicial  to  the  sheath,  bo  that  a  hernia  would  have  to  carry  before  it,  or  t«ar 
through  the  anterior  layer  of  the  sheath,  before  it  could  pass  through  this 
opening. 

fielatimu  of  the  Internal  Femorftl  King  or  apertore. — The  structures 
surrounding  the  ring  outside  the  femoral  sheath  have  already  been  men- 
tioned, but  I  will  repeat  them.  Bounding  the  canal,  and  at  its  front,  are 
Poupart's  ligament,  and  the  deep  crural  arch,  inside  are  Gimbemat's  liga- 
ment and  the  conjoined  tendon ;  outside  is  the  femoral  vein  separated  by 
a  fibrous  septum ;  and  behind  are  the  pubes  covered  by  the  pectineus, 
and  the  pubic  portion  of  the  fascia  lata  with  its  thickening,  which  has  been 
described  as  a  ligament  called  the  Ligament  of  Cooper. 

Directions. — To  aee  the  vessels  and  other  structures  bounding  this 
ring,  the  student  should  arrange  with  the  dissector  of  the  abdomen,  and 
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by  following  the  iDstmctions  given  in  the  next  paragraph  he  will  be  able 
to  ascertain,  and  more  readily  to  comprehend  the  anatomy,  couree,  relations, 
and  coreringa  of  a  femoral  hernia. 


Fig.  2uS.— Diaobah  of  the  pehobal  bhbatb  and  of  ths  fascia  lata 
thk  eapbkhoob  opsnino. 

The  tbeatb  !■  lappoaed  to  be  tTuuparent  to  ibow  the  p»Ltloiu  of  ttfi  uttry  ud  tcUl 

Ditaeetion. — It   is  presumed  that  the  abdominal  wall  and  inguinal 
hernia  have  been  dissected  and  reflected.     On  the  same  side  on  which  the 


femoral  canal  has  been  dissected  the  peritoneum  is  to  be  separated  from 
the  inner  surface  of  the  abdonunal  wall,  and  from  the  iliac  fossa,  by  txans- 
verse  incisions  abont  two  inches  above  Ponpart's  ligament. 
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The  spermatic  cord  must  be  divided  just  before  it  eaters  the  internal 
abdominal  ring,  and  the  sub-psritoaeal  cellulo-fatty  tissue  is  to  be  carefully 
separated  from  the  iliac  fossa  and  abdominal  wall  by  similar  transverse 
incisions.  The  abdominal  aspect  of  the  inner  femoral  ring  and  femoral 
sheath  are  to  be  cieaned,  and  the  fascia  transversalis  in  front,  and  fascia 
iliaca  behind,  should  be  traced  to  and  beneath  Poupart's  ligament,  so  as 
to  make  out  the  formation  of  the  femoral  sheath.  That  part  of  the  sub- 
or  supra-peritoneal  cellulo-fatty  tissue  which  covers  the  internal  femoral 
ring  should  be  left ;  it  is  the  septum  femorale,  and  a  lymphatic  gland  is 
commonly  found  on  it,     la  this  dissection  some  lymphatic  glands  on  the 
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Bides  of  the  iliac  vessels  will  be  exposed,  and  the  crural  branch  of  the 
genito-crural  nerve  will  be  seen  on  the  iliac  artery. 

Deeper  BeUtlons  of  the  Internal  Femoral  Kin^.^ — In  front  and  above 
are  the  spermatic  cord  in  the  male  (formed  by  the  vas  deferens,  spermatic 
artei'y,  spermatic  veins,  nerves,  lymphatics,  and  the  cremaster  muscle), 
and  the  round  ligament  in  the  female.  The  femoral  vein  is  on  the  outer- 
aide,  and  the  epigastric  artery  is  at  the  upper  and  otiter  angle  of  the 
ring.  The  pubic  or  communicating  branch  between  the  obturator  and 
epigastric  lies  ia  front  of  and  internal  to  the  ring, 

The  student  will  observe  that  the  circumference  of  the  ring  is  bounded 
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everywhere,  except  behind,  by  veaseU ;  but  as  the  pubic  branch  is  very 
small  and  ia  Bome  distance  from  the  inner  margin  of  the  ring,  it  may  be 
considered  that  in  the  male  the  internal  ring  ia  bounded  by  vessels  in 
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front,  above,  and   on  the  outer  side,  therefore  the  deeiier  incisions  in 
operating  for  the  relief  of  a  atrangulated  femoral  hernia,  should  the  stric- 


|1 


Fig.  267.— Left  feuoiiil  axd  iNGiiKAt,  cakals  peek  fboh  tbe  abdominal  bide. 

ture  be  at  the  inner  ring,  must  not  extend  in  these  directions,  but  may  be 
made  either  internally  or  behind.  By  paasing  the  finger  along  the  canal, 
be  will  feel  that  the  anterior  and  inner  boundaries  are  strong  and  unyield- 
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iuft,  aad  that  their  state  varies  with  the  position  of  the  Umb,  for  if  the 
thigh  be  fiexed,  adducted,  and  rotated  in,  these  boundaries,  i.e.  the  super- 
ficial and  deep  femoral  arches,  aod  G-imberoat's  ligament,  and  the  margins 
of  the  Baphenous  opening  will  be  relaxed. 

The  Obtorator  Artery  is  usually  a  branch  of  the  anterior  division  of  the 
internal  iliac,  but  arises  in  the  proportion  of  once  in  3(  subjects  from 
the  epigastric  branch  of  the  external  iliac.  About  once  in  seventy-two 
subjects  it  arises  by  two  roots,  one  from  the  epigastric  and  one  from  the 
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internal  iliac,  and  it  is  given  off  in  about  the  same  proportion  from  the 
external  iliac.  In  the  majority  of  cases  these  anomalies  exist  on  only  one 
side  of  the  body.  In  such  cases  it  may  have  different  relations  to  the 
internal  femoral  ring,  one  of  which  is  of  great  practical  importance.  The 
more  common  and  less  important  arrangement  is  for  the  abnormal  obtura- 
tor to  arise  from  near  the  root  of  the  epigastric  and  to  lie  on  the  inner 
side  of  the  iliac  vein,  and  to  pass  vertically  down  to  the  obturator  foramen. 
In  this  course  it  is  placed  on  the  outer  side  of  the  ring,  and  is  not  io 


danger  of  being  wounded,  as  inci^^ion^  are  never  made  in  this  direction. 
But  abiiut  once  in  seventy-five  subjectd  the  artery  is  given  off  from  the 
epiga.-'tric  higher  up,  and  runs  along  the  outer  free  margin  of  (jimbemat's 
ligament,  and  is  in  close  relation  with  the  inner  side  of  the  neck  of  a 
femoral  hernia,  and  would  be  in  great  danger  of  being  wounded  if  the 
deep  incisions  were  free.  I  have  seen  this  abnormal  ves-«el  on  the  inner 
hide  of  the  ring,  and  yet  nut  in  danger  of  N-'ing  wounded,  if,  in  dividing 
(iimbern;it's  ligament,  its  etlgc  were  carefully  nicked  instead  of  being  too 
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freely  cat.  There  was  a  good  one-eighth  of  an  iDch  between  the  vessel 
and  the  free  edge  of  Gimbemat's  ligament.  In  two  cases  I  have  seen  the 
vessel  obliquely  cross  the  ring,  from  without  downwards  and  inwards,  but 
there  waa  space  enough  above  it  to  divide  Gimbemat's  ligament  without 
risk  to  the  vessel. 

The  Septum  Pemorsle,  or  Cnusle,  is  that  portion  of  the  sub-peritoneal 
ceUulo-&tty  tissue  which  is  thickest  and  most  fibrous  at  the  lower  part 
of  the  abdomen,  and  passes  over  the  upper  opening  of  the  femoral 
sheath  ;  internal  to  the  vein  it  co\'ers  over  the  internal  abdominal  ring, 
and  may  have  a  Ijrmphatic  gland  either  on  its  abdominal  or  femoral  sur- 
face.    Clocquet  named  the  part  of  it  which  covers  the  internal   ring  the 


Fig.  260.— Ikt.  abdominal  and  femoral  apekturbb  seen  yRou  within. 
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septum  cnirale  from  its  position  between  the  thigh  and  abdomen.  Its 
upper  surface  is  slightly  concave,  and  its  lower  or  femoral  surface  is  convex. 
It  is  perforated  by  several  lymphatic  vessels  which  connect  the  deep  in- 
guinal glands  with  those  around  the  external  iliac  artery.  The  septum 
femorale  is  separated  by  some  loose  areoUu-  tissue  from  the  peritoneum, 
and  in  some  cases  it  contains  much  fat  which,  if  protruded  in  front  of  the 
sac  of  a  femoral  hernia,  may  by  an  inexperienced  operator  be  mistaken 
for  omentum.  I  have  seen  this  layer  much  thickened,  condensed,  and 
hardened  from  the  pressure  of  a  truss. 

The  Vataral  Course  in  the  Descent  of  a  Femoral  Hernia. — Tnstructiona. — 
If  the  student  will  pinch  up  a  piece  of  small  intestine,  and  after  replacing 
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the  peritoneum  and  supra-peritoaeal  fatty  tissue  ia  the  position  from 
which  they  have  been  displaced,  endeavour  to  force  the  intestine  through 
the  internal  ring  on  the  inner  side  of  the  femoral  vein  until  his  finger 
reaches  the  saphenous  opening,  he  will  get  a  correct  idea  of  the  course, 
covering,  relations,  and  seats  of  stricture,  of  the  two  chief  varieties  of 
femoral  hernia.  There  would  be  considerable  difficulty  in  stretching  the 
peritoneum  if  it  had  not  previously  been  dissected  free  from  its  attach- 
ments. The  student  must  now  understand  that  the  formation  of  a  hernia 
in  the  living  is  in  the  majority  of  cases  a  gradual  process.  A  pouch  of 
peritoneum  having  been  gradually  distended  either  through  congenital 
debility  of  the  weak  points  of  the  abdomen,  or  through  repeated  muscular 
efforts,  such  as  coughing,  straining,  or  through  child-bearing,  any  extra 
effort  may  then  force  a  fresh  piece  of  intestine  or  omentum  into  the  peri- 
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toneal  pouch,  and  push  the  latter  downwards  along  the  canal,  through  the 
saphenous  opening  and  under  the  skin.  This  would  form  a  complete 
femoral  hernia;  but  should  from  any  cause,  i.e.  insufficiency  of  the 
expulsive  force,  or  an  adhesion,  or  obstruction  in  the  femoral  canal,  the 
hernia  be  retained  in  the  canal,  it  cannot  get  out  through  the  saphenous 
opening,  and  thus  an  incomplete  femoral  hernia  is  the  result.  This  form 
rf  hernia  is  usnally  email  because  of  the  resisting  nature  of  the  surround- 
ing parts,  but  the  complete  form  may  be  large  because  it  is  free  to  expand 
in  the  loose  areolar  tissue  beneath  the  skin. 

Conrae. — The  direction  of  a  femoral  hernia  is  at  first  downwards, 
through  the  internal  ring,  and  into  the  canal,  and  if  it  be  a  complete  hernia 
it  will  change  its  direction  at  the  saphenous  o{>ening  and  pass  forwards  and 
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Dpwards,  and  may  elongate  transversely  over  Poupart's  ligament.  It  does 
not  usually  pass  downwards,  either  in  the  canal  or  when  it  has  become 
subcutaneous,  because  in  the  former  situation  the  femoral  sheath  is  closely 
adherent  to  the  proper  sheath  of  the  femoral  vessels  near  the  lower  part 
of  the  saphenous  opening  ;  and  in  the  latter  position  the  connection  of  the 
layers  of  the  superficial  fascia  between  themselves  is  firmer  than  towards 
the  groin,  where  they  are  separated  by  the  lymphatic  glands  and  superfi- 
cial vessels,  and  also  because  of  the  firm  attachment  of  the  cribriform  foscia 
and  anterior  layer  of  the  femoral  sheath  to  the  lower  part  of  the  margin 
of  the  saphenous  opening. 

Coverings, — The  intestine  or  omentum  carries  before  it  a  pouch  of  the 
peritoneum  which  is  called  the  aac  of  the  hernia ;  the  sub-serous  cellular 
tissue,  the  septum  femorale,  the  cribriform  £iscia  which  covers  the  saphe- 
nous opening,  the  superficial  fascia  and  fat,  and  the  skin,  these  are  the 

BliinofiuplLfBJicia. 
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coverings  of  the  complete  form  of  femoral  hernia.  The  difference  between 
the  coverings  of  this  and  the  incoTnpUte  form  is  explained  by  the  fact 
that  the  latter  does  not  leave  the  canal,  and  consequently,  has  in  front  of 
it,  instead  of  the  cribriform  fascia,  the  anterior  layer  of  the  femoral  canal 
which  is  formed  by  the  fescia  traneversalis. 

Coverings  of  Femoral  Hernia. 
Complete  form. 

Peritoneum. 

Subserous  cellulo-fatty  tissue. 

Septum  femorale. 

Cribriform  fascia. 

Superficial  &scia. 

Skin. 
In  the  in&miplde  form,  substitute  fascia  transversalis  for  cribriform 
fiiscia. 
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Pathological  conditions,  or  individual  variations,  may  produce  certain 
changes  in  the  normal  coverings  of  a  hernia;  thus  the  anterior  layer  of 
the  canal  may  form  one  of  its  coverings,  or  it  may  break  through  the 
anterior  layer  and  be  constricted  by  it.  In  old  hemise  the  septum  femorale 
may  be  united  with  the  anterior  layer  of  the  canal  fonning  the  faeda 
propria  of  Sir  Astley  Cooper,  This  may  be  immediately  external  to  the 
sac,  but  is  often  separated  from  it  by  adipose  tissue.  It  is  important  to 
remember  that  this  condition  may  be  occasionally  present  so  as  to  prevent 
mistaking  the  fascia  for  the  hernial  sac,  and  the  fat  irithin  it  for  omentum. 
Sometimes  this  fascia  is  formed  by  the  subperitoneal  cellular  tissue  which 
by  the  presBure  of  the  truss  is  rendered  thick  and  membranous. 
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In  operating,  the  surgeon  does  not  heed,  or  expect  to  meet  with,  the 
different  layers  as  found  in  dissection,  but  cuts  down  at  once,  carefully,  upon 
the  narrow  part  or  neck  of  the  sac  where  it  ia  constricted,  and  finds  the 
peritoneum,  which  is  usually  recognised  by  its  bluish  white,  glistening 
aspect  if  it  be  not  diseased.  The  constricting  bands  are  divided  outside 
the  SQC,  and  the  bowel  is  endeavoured  to  be  returned.  Should  this  not 
succeed,  the  sac  must  be  opened,  any  stricture  within  must  be  divided,  and 
the  bowel  or  omentum  returned  or  not,  according  to  its  condition. 

Tuistiei  of  Femoral  Hernia. — These  have  been  mentioned  in  passing, 
but  it  would  be  well  to  say  a  few  more  words  concerning  them.  A  com- 
plete femoral  hernia  enters  the  femoral  canal  through  the  internal  femoral 
ring,  passes  along  the  canal,  leaves  it  through  the  upper  part  of  the  saphe- 
nous opening,  and  gets  under  or  between  the  layers  of  the  su)>erficial 
fascia  and  beneath  the  skin,  having  behind  it  the  falciform  process  of  the 
fascia  lata  and  the  lower  portion  of  the  tendon  of  the  external  oblique 
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muscle.  An  incomplete  femoral  hernia  descends  some  distance  along  the 
canal,  usually  as  far  as  the  saphenous  opening,  but  does  not  escape  through 
this  aperture.  This  form  of  hernia  is  small,  on  account  of  the  firm  and 
resisting  character  of  the  tissues  bounding  the  canal,  and  is  dangerous 
because  of  the  difficulty  of  feeling  or  seeing  it,  and  because  it  takes  a 
shorter  period  of  strangulation  to  damage  the  intestine  in  this  kind  of 
rupture  on  account  of  the  dense  nature  of  its  surroimdings.  In  &t  people 
it  is  often  difficult  to  diagnose  it ;  but  the  surgeon  will  not  delay  an  ex- 
ploratory operation  if  there  be  vomiting  with  pain  in  this  region  or  in  the 
abdomen,  provided  no  other  satisfactory  cause  be  found  to  explain  the 
symptoms. 

In  rare  cases  the  hernial  sac  protrudes  on  the  outer  side  of  the  femoral 
vessels,  in  front  of,  or  even  behind,  and  sometimes  between  them.  The 
diagnosis  of  these  different  forms  and  of  the  other  affections  which  may 
be  mistaken  for  a  femoral  hernia  the  dissector  will  study  in  his  works  on 
surgery  in  a  more  advanced  stage  of  his  curriculum  ;  but  by  making  him- 
self  once  and  for  all  familiar  with  the  salient  features  of  the  anatomy  of 
femoral  and  inguinal  hernia  he  will  be  prepared,  subsequently,  to  deal 
with  any  emergency.  It  may,  however,  be  here  stated  that  a  femoral 
hernia  is  usually  to  be  recognised  from  an  inguinal  by  its  smaller  size,  and 
by  the  fieict  that  it  does  not  pass  into  the  scrotum  or  labium,  although  in 
a  recent  case  of  strangulated  complete  femoral  hernia  on  which  I  operated, 
it  bulged  beyond  the  groove  separating  the  thigh  from  the  labium  majus. 
In  such  a  case  it  will  be  observed  that  the  rupture  cannot  be  followed  up 
into  the  inguinal  canal,  and  that  its  neck  can  be  traced  bdow  Poupart's 
ligament,  although  its  ex{>anded  base  may  lie  above  that  structure ;  in 
other  words,  a  femoral  hernia,  whether  complete  or  incomplete,  has  its 
neck  below  Poupart's  ligament,  and  does  not  pass  into  the  labium,  or 
along  the  cord  into  the  scrotum;  whereas  an  inguinal  hernia,  whether 
complete  or  incomplete,  is  always  in  the  inguinal  canal  which  is  above 
Poupart's  ligament ;  and  in  the  latter  form  it  protrudes  into  the  scrotum 
or  labium.^ 

Seats  of  Stricture. — These  may  be  external  or  internal  to  the  neck  of 
the  sac,  or  in  its  substance ;  and  the  external  constricting  bands  are  usually 
formed  by  the  fascia  or  tendinous  structures  bounding  the  rings.  The 
external  cause  of  stricture  may  be  situated  at  the  inner  or  outer  ring,  or  in 
the  canal,  but  its  most  common  seat  is  at  the  internal  ring,  where  it  is 
usually  formed  opjx)site  the  base  of  Gimbemat's  ligament,  where  the  fal- 
ciform process  of  the  fascia  lata  joins  it.  The  falciform  margin  of  the 
saphenous  opening  may  also  constrict  the  hernia,  and  after  cutting  down 
on  the  inner  side  of  the  neck  of  the  sac  any  constricting  bands  at  the 
saphenous  opening,  or  deeper  in  at  the  internal  femofal  ring,  should  be 
carefully  divided  to  the  extent  of  two  or  three  lines  in  a  direction  directly 
inwards,  or  inwards  and  upwards.  The  constriction,  if  at  the  external 
ring,  may  be  more  freely  divided  if  necessary.  If  the  hernia  cannot  be 
replaced  after  having  divided  these  structures,  and  if  the  finger  can  be 
passed  towards  the  abdomen  by  the  side  of  but  external  to  the  hernial  sac, 
the  operator  would  conclude  that  the  obstruction  to  the  return  of  the 
intestine  lay  either  within  the  sac  or  in  its  substance. 

'  Even  the  rare  interstitial  forms  of  inguinal  hernias  come  through  some  portion  of  the 
canal. 
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If  the  stricture  be  in  the  substance  of  the  sac  it  is  caused  by  a  thick- 
ening at  its  neck.  This  will  have  to  be  cautiously  scratched  through  and 
the  taxis  again  applied.  Should  this  proceeding  not  succeed,  the  sac  must 
be  carefully  pinched  up  over  a  piece  of  omentum,  or  over  some  fluid  which 
it  geneially  containe,  ao  as  to  avoid  wounding  the  gut.  An  opening  must  be 
made  into  it  sufficiently  large  to  introduce  the  finger,  which  should  be 
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-passed  with  it«  fleshy  part  towards  the  intestine ;  a  probe-pointed  bistoury 
must  be  introduced  carefully  along  it,  and  the  thickened  neck  of  the  sac 
and  some  fibres  of  the  edge  of  Crimbemat's  ligament  must  be  divided  in  an 
inward  direction.  The  gut  and  omentum  will  then  most  likely  be  able  to 
be  returned,  but  if  not  the  operator  will  seek  for  the  third  cause  of  irre- 
ducibility. 

The  strictures  inside  the  sac  may  be  due  to  various  pathological  con- 
ditions, such  aa  adhesion  of  the  coils  of  intestine  to  each  other  and  to  the 
sac,  or  to  the  omentum  which  may  be  adherent  to  the  sac.  These  may,  if 
considered  desirable,  be  separated  and  the  protruded  parts  returned,  or, 
after  seeing  that  the  strictures  are  well  divided,  and  the  canal  and  its  aper- 
tures quite  free,  the  intestine  may  be  left  where  it  was  found,  and  the 
wound  closed. 

Sanger  to  inrroiuiding  Forts. — As  already  stated,  the  deeper  in- 
cisions or  nicks,  in  dividing  a  stricture  at  the  internal  ring,  must  only  be 
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made  in  an  inward  direction,  or  inwards  and  upwards,  or  backwards.  Gim- 
bemat's  ligament  would  be  diWded  in  the  former  case,  and  in  the  latter 
the  pubic  portion  of  the  fascia  lata  and  Cooper's  ligament.  It  must  not 
be  made  forwards  for  fear  of  injuring  the  vas  deferens  and  the  spermatic 
vesseb.  In  the  female  it  would  not  matter  so  much,  because  the  round 
ligament  is  not  so  important  or  vascular  a  structiu-e  as  the  spermatic  cord, 
but  the  forward  direction  of  the  incision  must  be  avoided  in  either  sex 
because  the  abnormal  obturator  arteiy  curves  along  the  lower  edge  of 
Pouijart'a  ligament  to  get  to  the  inner  side  of  the  ring,  and  the  bistoury 
must  not  be  directed  outwards  lest  the  femoral  vein  be  wounded. 

In  the  usual  inward  direction  of  the  incision  the  pubic  branch  of  the 
epigastric  and  the  spermatic  cord  will  not  be  injured  unless  the  cut  be  too 
extensive.  Lawrence  stjites  that  once  in  about  eighty  operations  the 
obturator  artery  will  be  found  to  take  the  unusual  course  in  front,  i.e. 
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above  and  on  the  inner  side  of  the  neck  of  the  sac.  In  the  dissecting- 
room  and  post  mortem  table  this  variety  of  the  obturator  is  found  about 
once  in  seventy-five  subjects,  and  as  operations  for  hernia  are  much  less 
frequent  than  post  uiorteme  or  dissections,  it  is  probable  that  the  latter 
estimate  is  the  more  correct,  but  it  must  be  borne  in  mind  that  this 
abnormal  condition  may  be  present  in  many  cases  of  hernia  which  have 
been  reduced  without  a  cutting  operation,  and  that  even  in  some  of  those 
which  have  been  operated  on,  it  may  have  been  on  the  inner  side  of  the 
ring  and  yet  not  su£Gcieut1y  close  to  the  free  edge  of  Gimbemat's  ligament 
to  be  wounded.  In  the  dissecting  and  post  mortem  rooms  I  have  seen  at 
least  five  instances  in  which  the  vessel  was  on  the  inner  side  of  the  ring, 
and  many  in  which  it  was  on  the  outer  side.  The  enquiring  student  may 
with  a  very  little  trouble  ascertain  in  the  course  of  a  year  whether  the 
proportion  of  one  in  seventy-five  be  correct  by  examining  both  sides  of 
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every  subject  on  the  post  mortem  table ;  and  if  he  have  access  to  the 
pathological  department  of  the  London  Hospital,  where  the  largest  number 
of  poet  mortems  are  annually  made,  he  will  be  able  in  twelve  months  to 
accumulat«  facts  which  may  throw  much  additional  light  on  this  interesting 
and  important  subject. 

Having  again  gone  through  the  anatomy  of  femoral  hernia,  and  feeling 
by  self  cross-examination  that  he  thoroughly  understands  it,  the  student 
must  proceed  with  the  dissection  of  Scarpa's  triangle. 


SCARPA'S  TSIANQLE. 

Dissection. — Remove  the  fascia  lata  from  the  upper  third  of  the  thigh 
and  clean  the  muscles,  vessels,  and  nerves  which  are  exposed.  In  re- 
moving the  fatty  tissue  from  beneath  the  common  femoral  artery,  be 
careful  of  one  or  two  small  nerves  from  the  anterior  crural  to  the  pectineus 
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muscle.  The  femoral  sheath  is  to  be  removed,  and  the  superficial  femoral 
vessels  traced  as  far  as  the  apex  of  the  triangle. 

This  hollow  space  coiresponds  with  the  axilla  of  the  upper  limb,  and 
is  placed  *t  the  upper  and  inner  part  of  the  thigh.  It  is  situated  beneath 
the  depression  seen  just  below  Poiipart's  ligament,  and  is  triangular  iu 
shape,  having  its  base  above  and  its  apex  below. 

Its  base  is  formed  by  Poupart's  ligament,  and  its  apex  by  the  meeting 


Kia.  267.— Deeper  dissectiok  of  riomt  THiaH. 

The  ■Htorini  U  booked  buck. 

of  the  aartorius  and  adductor  longus.  Its  outer  border  is  formed  by  the 
inner  edge  of  the  sartorius,  and  its  inner  border  by  the  outer  edge  of  the 
adductor  longus.  It  is  about  three  inches  from  above  downwards,  but  its 
length  varies  with  the  breadth  of  the  sartorius  and  with  the  height  at 
which  it  crosses  inwards.  It  is  covered  in  by  the  skin,  superficial  fascia, 
and  fascia  lata,  and  its  floor,  which  slopes  towards  the  middle,  where  it  is 
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deepest,  is  formed  from  without  inwards  by  the  iliaeus,  psoas,  pectineua, 
and  small  portions  of  the  adductors  brevis  and  longus. 

Contents. — This  triangle  is  bisected  into  two  nearly  equal  parts  by  the 
femoral  artery,  which  passes  through  the  centre  of  the  hollow  from  the 
base  to  beyond  its  apes,  and  gives  otf  its  cutaneous  and  profunda  branches. 
On  the  inner  side  of  the  artery  and  close  to  it,  between  the  margins  of  the 
pectineus  and  psoas,  ia  the  femoral  vein  which  receives  the  deep  femoral 
and  internal  saphenous  veins.  The  large  anterior  crural  nerve  is  placed 
about  half  an  inch  external  to  the  artery,  and  is  at  first  deeply  seated  be- 
tween the  psoas  and  iliacua,  but  subsequently  is  more  superficial,  and 
divides  into  its  anterior  and  (wsterior  branches.  The  artery  and  vein  are 
enclosed  in  a  strong  fibrous  sheath  (the  femoral  sheath),  and  are  still  further 
protected  by  the  fascia  lata,  and  aie  separated  from  each  other  by  thin 


Tilt  mJrJdls  CDUnnni  of  tlie  anterior  cruml  is  mn  on  the  artery.    '  ii  tlie  long  Hiihtni  Teln. 

fibrous  partitions.  Deep  lymphatic  vessels  accompany  the  femoral  vessels. 
They  are  joined  by  the  superficial  lymphatics  and  pass  into  the  glands  sur- 
rounding the  external  iliac  artery. 

The  Femoral  Artery  is  the  continuation  of  the  external  iliac,  and  extends 
from  the  lower  border  of  Poupart's  ligament  to  the  margin  of  the  adductor 
opening,  whence  it  ia  continued  on  into  the  popliteal  space  under  the 
name  of  the  popliteal  artery.  A  line  drawn  from  a  Uttle  internal  to  the 
middle  of  Foujart's  ligament  to  the  inner  side  of  the  inner  femoral  condyle, 
will  indicate  the  course  of  the  veseel.  It  jtasses  down  the  forepart  and 
inner  side  of  the  thigh,  and  at  the  upjter  part  of  the  thigh  is  slightly 
internal  to  the  head  of  the  femur,  and  is  comparatively  superficial,  being 
uncovered  by  muscles,  but  in  the  lower  jmrt  of  its  course  it  is  on  the  inner 
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side  of  tbe  femoral  shaft,  and  is  beneath  the  sartorius,  being  separated 
from  the  bone  by  a  considerable  extent,  in  consequence  of  the  artery  run- 
ning a  straight  course,  iind  of  the  projection  of  the  neck  and  shaft  of  the 
femur  outwsjds.  It  occupies  about  two-thirds  of  the  thigh,  and  is  super- 
ficial in  Scarpa's  triangle,  but  deeply  placed  beyond  it. 

RdatUms. — Only  the  superficial  pcolion  of  the  artery  is  now  being 
dissected.     The  deep  part  will  be  studied  in  the  next  section ;  but  for 
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the  convenience  of  the  student  the  relations  of  the  entire  vessel  will  now 
be  given. 

In  front  oi  it,  from  above  downwards,  are  the  skin  and  superficial 
fascia,  fascia  lata,  the  crural  branch  of  the  genito-cmral  nerve  and  some 
branches  of  the  anterior  crural,  the  sartorius,  the  long  saphenous  nerve 
and  vein,  and  the  aponeurotic  covering  of  Hunters  canal. 
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Behind  it,  from  above  downwards,  are  the  nerve  from  the  anterior 
crural  to  the  pectineus,  the  psoas,  which  separates  it  from  the  pelvic 
margin  and  from  the  hip  capsule,  the  profunda  vessels  and  femoral  vein 
separating  it  from  the  pectineus,  the  adductor  longus,  and  the  tendon  of 
the  adductor  magnus  separated  from  it  by  the  femoral  vein. 

To  its  iuTier  side  are  the  femoral  vein  above,  and  adductor  longus  and 
sartorius  below.  < 

At  its  outer  side  and  lower  part  are  the  vastus  intemus  and  femoral 
vein.  The  internal  saphenous  nerve  is  also  on  the  outer  side  of  the  artery 
in  Hunter's  canal,  but  is  external  to  the  proper  sheath  of  the  vessels. 

Belatiovs  of  the  Femoral  Artery. 

In  front, — Skin,  superfici&l  fascia,  crural  branch  of  geni to-crural  and  branches  of  anterior 
crural,  sartorius,  long  saphenous  nerve  and  vein,  aponeurosis  of  Huntei's  canal. 


Inside,  —  Femoral  vein  at 
upper  party  adductor  longus, 
sartorius. 


OuUide, — Vastus  intemus, 
long  saphenous  nerve  and  femoral 
vein  at  lower  part. 


Behind,-^FaoaB,  pectineus  and  nerve  to  it,  profunda  vessels,  adductor  longus,  femoral 

vein,  adductor  magnus. 

The  Femoral  Vein  has  three  relations  to  the  artery.  Conmiencing 
below,  where  the  popliteal  ends,  the  vein  is  first  on  the  outer  side,  then 
ascends  behind,  and  near  Foupart's  ligament  is  close  to  the  inner  side  of 
and  on  the  same  plane  with  the  artery,  being  separated  from  it  by  a  thin 
fibrous  partition.  Frequently  a  large  superficial  vein  ascends  for  some 
distance  directly  over  the  artery  to  empty  either  into  the  internal  saphenous 
or  into  the  femoral  vein  itself. 

That  part  of  the  artery  which  is  about  an  inch  and  a  half  to  two  inches 
long  from  Poupart's  ligament  to  its  division,  is  called  the  comvionfemoraly 
and  its  two  terminal  branches  are  respectively,  the  superficial  and  deep 
femorals. 

The  Common  femoral  gives  off  some  small  superficial  branches  to  the 
fascia,  skin,  and  glands  of  the  groin.  These  are  the  superioVy  and  in- 
ferior^  or  superficial^  and  deep  external  pvdicy  the  superficial  epigastric 
and  the  superficial  circuTnfiex  iliac.  The  profunda  femoris  and  superficial 
femoral  are  it^  large  terminal  divisions. 

The  branches  of  the  superficial  femoral  are  several  Tnuscular  offsets 
and  the  anastomotica  magna ;  and  the  branches  of  the  profunda  are  the 
external  and  internal  circumflex  and  perforaling.  These  will  be  subse- 
quently dissected. 

The  cutaneous  offsets  have  been  seen  in  the  superficial  dissection  of 
this  region  with  the  exception  of  the  inferior  external  pudic  which  is  at 
first  placed  beneath  the  fascia  lata. 

The  Inferior  External  Pudic  is  the  most  deeply  placed  of  the  cutane- 
ous branches  of  the  common  femoral  (it  may  be  given  off  from  the  super- 
ficial femoral),  and  passes  inwards  on  the  pectineus  muscle  to  pierce  the 
&8cia  lata  and  supply  the  skin  of  the  inner  border  of  the  thigh  and  the 
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scrotum  or  labium,  and  anastomoses  vith  branches  of  the  superficial  peri- 
neal artei;.  It  may  arise  in  common  with  the  superior  ezt«nial  pudic, 
and  it  osually  pierces  the  fasci&lata  ORar  the  pudic  ramus. 

The  Seep  Femoral,  or  Frofimda  Femoiii,  nearly  equals  the  superficial 
femoral  in  size,  and  arises  from  the  outer  and  back  part  of  the  common 
femoral,  usually  from  one  to  two  inches  below  Poupart's  ligament.  It  ia 
at  first  on  the  outer  side  of  the  superficial  femoral,  and  then  passes  to  the 
inner  side  of  the  femur  behind  the  femoral  artery  and  vein,  and  ends  at 
the  lower  third  of  the  thigh  in  a  small  branch  which  pierces  the  adductor 


Fio.  270.— Bight  femohai.  and  fkopthda  artebies  akd  abticulak  op  poputeal. 


magnus,  and  after  supplying  the  hamstring  muscles,  anastomoses  with  the 
inferior  perforating  and  upper  articular  branches  of  the  popliteal.  Itis  the 
principal  nutrient  vessel  of  the  thigh,  and  will  be  dissected  presently. 

Varietite  of  the  Femoral  Artery  and  its  Branches. — Four  or  five  cases 
in  which  the  superficial  femoral  divided  into  two  vessels  and  subsequently 
became  reunited  near  the  adductor  opening  to  form  a  single  popliteal 
artery  are  recorded.  Much  interest  is  attached  to  this  anomaly  from  the 
fact  that  it  was  met  with  by  Sir  Charles  Bell  during  the  course  of  an 
operation  for  ligatore  of  the  femoral  for  popliteal  aneurism.     The  late  Mr. 
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Nunnely  of  Leeds  recorded  in  the  *  Lancet '  about  twelve  years  ago,  an 
interesting  case  of  fracture  of  the  neck  of  the  femur,  with  double  femoral 
artery,  giving  rise  to  anomalous  and  very  interesting  symptoms.  It  is  not, 
to  my  knowledge,  stated  if  this  double  condition  of  the  vessels  existed  on 
both  sides  in  the  above  mentioned  cases. 

Change  of  Poeition. — Four  instances  in  which  the  femoral  artery  was 
replaced  at  the  back  of  the  thigh  by  a  trunk  continuous  with  the  internal 
iliac,  have  been  recorded.  This  unusual  vessel  accompanies  the  great 
sciatic  nerve  to  the  popliteal  space  and  leaves  the  pelvis  through  the  great 
sacro-sciatic  foramen.  Its  relations  in  the  ham  are  similar  to  those  of  the 
normal  vessel. 

Anomalies  of  the  Branches. — ^The  deep  femoral  is  sometimes  given  off 
from  the  inner  side,  and  more  rarely  from  the  back  of  the  common  femoral. 
It  may  be  given  off  nearer  to,  or  further  from,  Poupart's  ligament  than  its 
usual  position.  In  one  case  recorded  by  B.  Quain  it  commenced  above 
Poupart's  ligament,  and  in  another  four  inches  below  it,  but  in  the  latter 
instance  the  circumflex  arteries  were  not  given  off  by  the  profunda,  but 
from  the  superficial  femoral.  When  given  off  opposite  to  or  above  Pou- 
part's ligament  it  is  a  branch  of  the  external  iliac  which  divides  into 
superficial  and  deep  femoral,  the  common  femoral  being  wanting. 

Many  occassional  branches,  such  as  the  deep  epigastric,  or  aberrant 
obturator,  have  been  seen  to  be  given  off  from  the  femoral;  and  as 
rarities  the  accessory  deep  femoral,  the  accessory  external  circumflex,  a 
dorsalifl  penis  or  ilio-lumbar  may  be  derived  from  it.  The  great  saphenous 
artery  is  an  occasional  large  vessel,  and  when  present  comes  off  either 
above  or  below  the  origin  of  the  profunda,  and  passes  at  first  between  the 
adductor  magnus  and  vastus  intemus,  then  pierces  Hunter's  canal  to  reach 
the  inner  side  of  the  knee  and  accompanies  the  long  saphenous  vein  to  the 
inner  malleolus. 

Surgical  Anatomy. — The  femoral  may  be  readily  compressed  just 
below  Poupart's  ligament  where  the  artery  is  very  superficial.  The 
pressure  may  be  either  digital  or  by  means  of  a  tourniquet,  and  must  be 
directed  backwards,  at  the  upper  part  of  Scarpa's  triangle,  but  outwards 
against  the  shaft  of  the  femur,  in  the  middle  third  of  the  thigh.  If  the 
common  femoral  be  tied,  the  main  collateral  •  channels  for  re-establishing 
the  circulation,  are  the  anastomoses  of  the  ascending  branches  of  the 
external  circumflex  below,  with  the  descending  branches  of  the  gluteal 
and  circumflex  iliac  arteries  above  and  on  the  outer  side ;  on  the  inner  side 
the  ascending  branches  of  the  internal  circumflex  below,  join  the  descend- 
ing branches  of  the  obturator  and  sciatic  above,  to  the  inner  side,  and 
behind.  At  the  back  of  the  thigh,  the  comes  nervi  ischiatici  branches  of 
the  sciatic  descend  to  join  the  superior  articular  vessels  of  the  popliteal, 
and  also  unite  with  the  perforating ;  and,  on  the  outer  side,  the  external 
circumflex  also  joins  the  ilio-lumbar  which  comes  from  the  posterior 
division  of  the  internal  iliac. 

After  ligature  of  the  superficial  femoral  artery,  circulation  is  maintained 
by  the  descending  branches  of  the  external  circumflex  anastomosing  with 
the  external  articular  branches  of  the  popliteal  and  with  some  enlarged 
muscular  vessels,  also  with  the  anastomotica  magna  through  the  superior 
external  articular,  and  blood  may  reach  the  anterior  tibial  recurrent  artery 
from  the  external  circumflex  by  means  of  an  anastomosis  with  the  exterosd 
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articular  artery.  The  descending  branches  of  the  internal  circmndex 
anaBtomose  with  the  superior  internal  articular,  with  the  termination  of 
the  profunda,  and  with  enlarged  muscular  arteries ;  and  the  termination 
of  the  profunda  may  help  to  Imng  the  blood  into  the  leg  by  it«  anaatomoses 
with  the  superior  external  articular.  The  comes  nervi  ischiatlcl  also  aid 
greatly  in  re-establishing  the  circulation. 


FlO.  2T1.— DUSXCTIOH  SHOWIKO  the  AKABTOMOeEB  OF  THE  AXILLAST  ASD  PEMOBAL 
TEIXS  WITH  THE  SUPKBPICIAL  ABDOMINAL  TBINB,  AND  OS  THESE  (AT  THE  PLACER 
nOMBBBED)  WITH  THE  DEEFEB  ABDOMINAL  AND  TBOBACIO  TBINB.  THB  TBAfS- 
VBBBE  LINM  INDICATE  THB  POSITION  OF  THB  VALVES,  I  HAVE  SHOWN  IN  DOITED 
OUTLINE  THB  JUHCTION  OF  THE  DPPBB  VEIBd  WITH  THE  CBBVICAL  VEINS  OH  TBE 
LEFT. 

From  Hr.  B.  Banj  Fawlrk'a  ubiblu  it  tbg  mxnt  IntmikUonkl  H«dial  Cai«n«. 

The  Femoral  Vein  is  the  principal  vein  of  the  lower  limb,  and  in 
Scarpa's  triangle  has  the  same  relations  as  the  artery.  It  is  on  the  inner 
side  of  the  artery,  and  on  the  same  plane  with  it  near  Foupart's  ligament, 
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but  it  soon  passes  beneath  it,  and  at  the  upper  border  of  the  adductor 
longus  is  placed  to  its  outer  side,  and  continues  in  this  position  until  it 
becomes  the  popliteal  vein«  It  receives  the  deep  femoral  and  internal 
saphenous  veins,  and  the  inferior  external  pudic  vein.  The  vein  is  sometimes 
placed  internal  to  the  artery  in  its  entire  length,  or  it  may  be  double.  The 
anomalies  of  this  vein  will  be  given  subsequently. 


DEEP  PARTS  ON  THE  FRONT  OF  THE  THIGH. 

Dissection. — An  incision  is  to  be  carried  along  the  middle  of  the  front 
of  the  thigh,  if  this  have  not  previously  been  done,  and  the  skin,  superficial 
and  deep  fasciae  must  also  be  divided  and  reflected.  The  incision  should 
reach  to  the  tubercle  of  the  tibia.  The  dissector  must  observe  the  attach- 
ment of  the  fascia  lata  to  the  sides  of  the  patella  forming  its  alse  or  wings, 
and  also  its  junction  with  the  prolongations  from  the  tendon  of  the  quaid- 
riceps  extensor  muscle. 

The  sartorius  crossing  the  thigh  from  without  inwards,  and  the  tensor 
&sciae  latae  at  the  upper  and  outer  part  of  the  muscles  which  combine  in 
the  quadriceps  or  triceps  extensor  should  be  dissected,  also  some  of  the 
branches  of  the  profunda  artery  and  of  the  anterior  crural  nerve. 

In  dissecting  the  sartorius,  the  nerves  in  contact  with  its  surfiau^es,  and 
especially  a  plexus  beneath  it  at  the  middle  of  the  thigh  which  may  be 
called  the  mid-femoral  plexus^  should  be  preserved.  A  branch  of  the 
internal  cutaneous,  and  of  the  anterior  crural  crossing  over  it  below  its 
middle,  and  another  along  the  inner  edge  of  the  muscles  below  its  middle, 
should  be  dissected,  and  the  trunk  of  the  great  saphenous  nerve 
issuing  from  beneath  it  near  the  knee,  also  its  patellar  branch  piercing  the 
muscle  rather  higher  up  must  be  taken  care  of.  The  nerves  to  the  wid- 
fertwral  plexjis^  from  the  internal  saphenous,  internal  cutaneous  and  ob- 
turator, should  be  traced  out  beneath  the  sartorius.  The  anterior  surface 
of  the  adductors  will  be  found  internal  to  the  sartorius,  and  the  triceps 
extensor  external  to  it.  The  knee  should  be  bent  in  dissecting  the  sar- 
torius, and  an  expansion  from  it  to  the  fascia  lata,  and  to  the  inner  side  of 
the  knee,  is  to  be  preserved. 

The  Tensor  Fascice  Latce  at  the  upper  and  outer  part  of  the  thigh,  with 
a  strip  of  the  fascia  lata  of  the  same  width  as  the  muscle,  should  be  cleaned 
and  left  on  the  outer  side  of  the  thigh.  One  or  two  transverse  incisions 
should  be  made  through  the  remains  of  the  fascia  lata  on  the  outer  side, 
and  the  attachments  of  this  fascia  to  the  femur  should  be  made  out. 

The  Bartoriiu  is  the  longest  muscle  in  the  body,  and  passes  from  the 
pelvis  over  the  hip  and  knee  joints  to  the  tibia.  It  is  a  flat  muscle  arising 
by  tendinous  fibres  from  the  anterior  superior  iliac  spine  and  upper  half  of 
the  notch  below  it.  It  lies  in  a  hollow  between  the  extensors  on  the  outer 
and  the  adductors  on  the  inner  side,  and  obliquely  crosses  the  upper  and 
anterior  part  of  the  thigh  from  the  outer  to  the  inner  side,  then  descends 
vertically  as  far  as  the  inner  side  of  the  knee,  passes  behind  the  internal 
femoral  condyle,  and  ends  in  a  thin  tendon  below  the  knee  which  curves 
obliquely  forwards  and  expands  into  a  broad  aponeurosis,  which  is  inserted 
into  the  upper  part  of  the  inner  smface  of  the  shaft  of  the  tibia  nearly  as 
far  forwards  as  the  crest,  and  also  by  its  upper  edge  as  &r  back  as  the 
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internal  lateral  ligament  of  the  knee.  This  expansion  covers  the  insertions 
of  the  gracilis  and  semitendinosus,  being  partly  united  to  them,  and  partly 
separated  by  a  synovial  bursa.  An  expansion  from  the  upper  margin  of 
the  sartoriuB  aponeurosis  blends  with  the  fibrous  capsule  of  the  knee,  and 
another  &om  its  lower  border  is  continuous  vith  the  deep  fascia  on  the 
inner  side  of  the  leg. 

Rdationa. — It  is  superficial  throughout,  and  is  pierced  by  some  cuta- 
neous vessels  and  nerves.  In  the  upper  third  of  the  thigh  it  forms  the 
outer  boundary  of  Scarpa's  triangle.  In  the  middle-third  of  the  thigh 
the  superficial  femoral  arteiy  lies  along  its  inner  border  and  then  passes 
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behind  the  muscle.  Its  superficial  surface  is  in  relation  with  the  skin, 
deep  fascia  and  long  saphenous  vein ;  its  deep  surface  with  the  iliacus, 
psoas,  rectus,  vastus  intemus,  anterior  crural  nerve,  femoral  sheath, 
adductor  lougus,  adductor  magnus,  gracilis,  long  saphenous  nerve  and  its 
patellar  branch,  and  internal  lateral  ligament  of  the  knee.  Below  the 
adductor  opening  for  the  femoral  artery  it  bounds  the  popliteal  space  inter- 
nally and  is  placed  between  the  vastus  intemus  and  adductor  magnus  in 
front,  and  the  gracilis,  semi-tendinosus  and  semi-membranosus  behind. 
Actum. — It  flexes  the  knee  and  hip  joints,  and  rotates  the  tibia  in- 
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wards.  It  can  aleo  adduct  the  leg,  crossing  one  over  the  other.  Acting 
from  below,  it  flexes  the  pelvis  on  the  thigh,  and  one  muscle  acting  alone 
assists  in  rotating  the  pelvis.  It  is  also  a  tensor  of  the  deep  fiucia 
of  the  thigh  and  \eg,  and  supports  the  pelvis  on  the  femoral  head  in 
standing. 

Nerve. — Anterior  crural. 

Varieties. — It  is  frequently  divided  into  two  parts  which  have  a  similar 
attachment,  or  the  lower  muscle  may  be  inserted  into  the  femur  or  into 
the  tendon  of  the  femoral  muscle.  Its  insertion  tendon  may  end  in  tiie 
fascia  lata  or  the  inner  side  of  the  knee  capsule,  which  may  be  entirely 
absenL  It  is  extremely  rarely  double,  and  it  may  have  a  tendinous  inter- 
section which  may  be  closely  adherent  to  the  fascia  lata. 

Dissection. — To  expose  the  superficial  and  deep  femoral  vensels  and 
their  Inanchesgthe  sartorius  should  be  divided  about  the  jonctton  of  its 
upper  and  middle  third  and  reflected.  The  structures  enumerated  in  the 
following  paragraph  must  be  cleaned. 

PosU  ion  of  Parts. — Beneath  the  sartorius  will  be  found  an  aponeurosis 
which  is  thin  above  and  which  separates  the  extensors  from  the  adductors. 
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The  internal  saphenous  nerve  is  beneath  it.  The  nerve  to  the  vastus  in- 
temus  sending  an  off-set  to  the  knee,  lying  on  the  surface  of  the  muscle, 
will  be  found  parallel  to  the  upper  and  outer  part  of  the  saphenous  nerve. 
The  femoral  or  mid-femoral  plexus  on  the  inner  side  of  the  thigh  will  also 
be  exposed. 

The  anastomotica  magna  branch  of  the  superficial  femoral  should  be 
traced  through  the  fibres  of  the  internal  vastus  in  front  of  the  tendon  of 
the  adductor  magnus  as  far  as  the  knee,  also  a  twig  from  it  accompanying 
the  long  saphenous  nerve.  These  will  be  found  in  the  lower  third  of  the 
thigh. 

The  Aponeurotic  Sheath  /or  the  femoral  vessels  (Hunter's  Canal) 
only  exists  where  the  vesBels  are  overlaid  by  the  sartorius.  It  consists  of  a 
strong  fibrous  band  passing  transversely  between  the  vastus  intemus  and 
the  tendons  of  the  adductors  longus  and  magnus.     It  is  thin  above,  but 
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below  is  composed  of  strong  fibres  which  cease  at  the  opening  in  the 
adductor  magnua  where  its  b;)rder  is  defined,  aod  beneath  which  the  long 
saphenous  nerve  and  satellite  vessels  escape.  The  adductor  opening  is  a 
gooA  deal  larger  than  the  structures  it  coatains. 

The  dcperpart  of  the  Swptrjicial  Femoral  Artery  is  contained  in  u 
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muscular  hollow  bounded  externally,  by  the  vastus  intemus,  and  internally, 
by  the  adductor  magnua  and  longus,  and  covered  in  by  the  aponeurotic 
covering  just  described.  On  vertical  transverse  section  this  canal  is 
trianguUr,  with  its  base  at  the  aponeurosis.  In  the  canal  the  femoral  vein 
lies  on  the  onter  side  of  the  artery,  but  close  to  it,  and  etiU  more  external 
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18  the  long  saphenous  nerve  which,  although  in  the  canal,  is  not  within  the 
Rheatb  of  the  vessels. 

Branch^. — A  few  unnamed  muscular  twigs  and  the  anftstomotica  magna 
arise  from  this  part  of  (he  artery. 

The  Anaatomotica  Magna  is  given  off  from  the  femoral  in  Hunter's 
uiual  just  befwe  it  passes  through  the  tendinous  opening  in  the  adductor 
muscle.     It  at  once  divides  into  a  superficial  and  deep  branch. 

llie  Superjidal  Branch  pierces  the  anterior  wall  of  the  canal  and  accom- 
panies the  saphenous  vein  to  the  lower  border  of  the  sartorius,  and  perfo- 
rating the  fascia  lata,  ends  in  the  el&ia. 

The  Deep  Branch  runs  in  the  fibres  of  the  vastus  intemus,  lying  in 
front  of  the  tendon  of  the  adductor  magnus,  to  the  inner  side  of  the  knee, 
where  it  anastomoses  with  the  suiwrior  internal  articuhu-  brauch  of  the 
popliteal,  and  the  recurrent  articular  branch  of  the  anterior  tibial.  It 
gives  off  a  branch  which  crosses  outwards  in  the  substance  of  the  vastus 
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intemus  above  the  articular  surface  of  the  femur  and  anastomoses  with  an 
offset  of  the  su]ierior  external  articular  artery,  forming  an  arch,  frvm 
which  branches  are  diKtributed  to  the  front  of  the  knee. 

The  MuaaiUtr  Branches  come  chiefly  from  the  outer  side  of  the 
arteiy  and  supply  the  vastus  intemus,  adductor  longus,  and  sartorius. 

The  Femoral  Vein  in  this  part  of  its  course  is  external  to  the  artery, 
and  has  similar  relations  to  it,  receiving  branches  corresponding  to  those 
of  the  artery. 

Variety. — This  vein  may  pierce  the  adductor  magnus  above  the  usual 
place,  and  joining  the  deep  femoral  vein  approach  the  femoral  artery  at 
the  groin.  It  may  be  doubled  in  its  whole  length,  or  only  in  a  small  part 
of  its  course.  In  rare  cases  the  two  veins  which  are  united  to  form  the 
femoral  are  joined  by  three  or  four  transverse  branches  in  front  of  the 
femoral  artery,  and  in  other  instances   there  are  three  or   four  largish 
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veins,  which  onlj  join  near  Poupart'e  ligament  to  form  a  common  femoral 
vein. 

The  TeiuoT  Fudn  Pemorii  is  a  short  flat  muscle  placed  at  the  outer 
and  upper  third  of  the  thigh.  It  is  the  most  external  and  smallest  of 
the  outer  group  of  muscles,  and  ariaea  from  the  anterior  portion  of  the 
outer  lip  of  the  iliac  crest,  from  the  outer  aspect  of  the  anterior  superior 
spinous  process,  and  from  the  upper  part  of  the  noteh  between  it  and  the 
inferior  spine.  At  ite  origin  it  ia  between  the  sartorius  and  gluteus 
mediuB,  and  its  fibres  form  a  fleshy  belly  about  two  inches  wide  which 
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passes  obliquely  down  and  back,  to  be  inserted  between  the  layers  of 
fascia  lata  about  three  inches  below,  and  rather  anterior  to  the  great 
trochanter.  The  ilio-tibial  band  of  the  fascia  lata  may  be  consider^  as 
part  of  the  insertion  of  this  muscle. 

RelatuyiM. — SuperfidaUy,  with  the  skin  and  fascia  lata ;  deeply  with 
the  gluteus  medius,  rectus,  vastus  extemus,  ascending  branches  of  the 
external  circumflex  artery,  and  a  branch  of  the  superior  gluteal  nerve ; 
antsriorly,  with  the  sartorius  and  rectus ;  and  posteriorly  with  the  gluteus 
medius. 
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Action, — It  abducts  the  thigh  and  renders  tense  the  fascia  lata.  It 
assists  in  internal  rotation  of  the  femur.  Acting  from  below  it  will  support 
the  pelvis  on  the  femoral  head  and  assist  in  balancing  it  in  walking. 
Nerve. — The  superior  gluteal,  which  enters  its  under  surface. 
Dissection. — Divide  the  artery  and  vein  below  the  origin  of  the  pro- 
funda femoris,  and  throw  them  downwards.  Bemove  the  veins  and  &tty 
tissue  from  the  anterior  crural  nerve  and  from  the  branches  of  the  pro- 
funda. The  process  of  the  fascia  lata  extending  from  the  tensor  to  the 
knee  should  be  cut,  and  separated  from  the  neighbouring  muscles.  This 
dissection  will  enable  the  upper  part  of  the  inner  vastus  and  the  head  of 
the  rectus  to  be  traced  out. 

The  Triceps  Extensor  Cruris,  or  Quadriceps  of  some  authors,  consists  of 
three  parts,  one  of  which,  the  rectus  femoris,  is  distinct,  and  descends 
from  the  hip  bone,  while  the  two  others  are  distinguished  by  the  arrange- 
ment of  their  fibres  and  cover  the  whole  of  the  anterior  and  lateral  sur&ces 
of  the  femur,  from  which  they  arise.  The  three  parts  or  heads  composing 
this  muscle  are  the  outer,  formed  by  the  vastus  extemus,  the  middle, 
formed  by  the  rectus,  and  the  antero-intemal,  formed  by  the  crureus  and 
vastus  intemus.  Inferiorly  these  muscles  unite  into  a  single  tendon 
which  is  attached  to  the  tibia.  They  envelope  the  femoral  shaft  from 
the  condyles  to  the  trochanters.  The  rectus  femoris,  or  middle  head  of 
the  triceps  extensor,  forms  a  fleshy  prominence  on  the  front  of  the  thigh, 
is  fusiform,  and  arises  by  two  tendons  or  heads,  an  anterior  or  short  ht^, 
and  a  posterior  or  long  head.  The  anterior  arises  from  the  anterior  in- 
ferior iliac  spine,  and  the  posterior  (which  will  be  subsequently  dissected.) 
from  a  depression  above  the  brim  of  the  acetabulum.  The  long  or  reflected 
head  joins  the  straight  tendon  at  an  acute  angle  about  an  inch  from  its 
origin,  and  separates  into  an  aponeurosis  from  which  the  muscular  fibres 
arise  in  a  penniform  manner.  These  turn  outwards  and  backwards  as 
they  descend,  and  are  inserted  in  a  similar  manner  into  the  inferior 
tendon,  which  is  prolonged  on  the  posterior  surface  of  the  muscle,  while 
the  superior  tendon  is  prolonged  on  its  anterior  aspect.  The  inferior 
tendon  becoming  narrow  and  flattened,  is  inserted  into  the  upper  border 
of  the  patella  and  through  the  ligamentum  patellae  into  the  tubercle  of 
the  tibia.  The  lower  tendon  occupies  the  inferior  two-thirds  of  the  pos- 
terior surface  of  the  muscle,  and  sends  a  strong  prolongation  to  the  upper 
and  anterior  part  of  the  great  trochanter.  It  is  connected  with  the  ilio- 
trochanteric  band  of  the  hip  capsule,  and  is  rendered  tense  in  external 
rotation  of  the  femur. 

Relati&ns. — Superficially ^  with  the  anterior  fibres  of  the  gluteus 
minimus,  the  tensor  fascise  femoris,  sartorius,  outer  borders  of  psoas  and 
iliacus,  and  with  the  fascia  lata.  Posteriorly,  with  the  hip-capsule,  the 
external  circumflex  vessels,  branches  of  anterior  crural  nerve,  the  vasti, 
and  crureus. 

Some  authors  have  described  the  vasti  and  crureus  imder  the  name 
of  triceps  extensor^  but  the  description  already  given  will  be  adhered  to 
as  the  more  natural  one. 

No've. — The  anterior  crural. 

Variety. — It  may  have  an  external  origin  from  the  anterior  su])erior 
spine,  or  its  acetabular  head  may  be  absent. 

Dissection. — Divide  the  rectus  near  its  lower  end  and  reflect  it,  care- 
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fully  preserving  the  branches  of  vessels  and  nerves  beneath  it.  Some 
descending  vessels  and  nerves  will  indicate  the  point  of  separation  between 
the  external  vastus  and  the  crureus  and  vastus  intemus.  The  separation 
of  these  muscular  masses  at  the  mid-part  of  the  outer  aspect  of  the  thigh, 
is  indicated  by  the  long  vertical  fibres  of  the  external  vastus  passing  to 
their  tendon,  crossing  over  the  deeper  fibres  which  pass  obliquely  inwsirds, 
and  are  a  part  of  the  internal  vastus. 

The  Vastos  Eztemus  arises  by  an  extensive  aponeurosis  firom  the  base 
of  the  great  trochanter  in  front,  from  the  tubercle  and  anterior  border  of 
the  same  bony  process,  firom  the  horizontal  ridge  on  its  outer  surface,  and 
from  a  rough  line  passing  between  the  linea  aspera  and  great  trochanters, 
also  firom  the  whole  length  of  the  outer  lip  of  the  linea  aspera.  This 
aponeurosis  covers  the"  upper  three-fourths  of  the  muscle  and  gives  origin 
to  many  muscular  fibres.  A  few  fibres  also  arise  from  the  external  inter- 
muscular septum,  between  the  vastus  extemus  and  short  head  of  the 
biceps,  also  firom  the  tendon  of  the  gluteus  maximus.  Its  origin  firom 
the  femur  is  narrow  as  compared  with  its  thickness  and  size.  Its  fibres 
form  a  rhomboidal  mass,'  which  is  attached  to  a  strong  aponeurosis  on  the 
under  surface  and  lower  part  of  the  muscle,  and  which  descends  obliquely 
inwards  and  forwards,  on  the  outer  surface  of  the  vastus  intemus,  and  be- 
comes thickened  and  contracted  into  a  flat  tendon  which  joins  the  outer 
border  of  the  tendon  of  the  rectus,  and  is  attached  to  the  outer  border  of 
the  patella,  giving  an  expansion  over  the  outer  side  of  the  knee  joint.  It 
is  pointed  above,  but  broad  and  thick  below,  forming  the  prominence  on 
the  outer  side  of  the  thigh. 

Rdaiiona. — Superficially,  with  the  rectus,  tensor  fasciae  femoris, 
gluteus  maximus,  from  which  it  is  separated  by  a  bursa  and  fiiscia  lata. 
Deeply,  with  the  crureus,  being  separated  from  it  by  the  descending 
branches  of  the  external  circumflex  artery,  and  anterior  crural  nerve. 

Nerve. — ^The  anterior  crural. 

Variety. — It  may  be  bi-laminar,  as  in  birds. 

Vastof  Intemus. — The  vastus  intemus  and  crureus  are  inseparably 
united  and  form  the  deep  or  inner  head,  and  smallest  ix)rtion  of  the  triceps 
extensor.  The  anterior  part  covered  by  the  rectus  is  called  the  crureus. 
The  inner  portion  which  is  beneath  the  fascia  lata  is  the  vastus  intemus. 
The  fibres  of  this  portion  may  be  easily  separated  into  a  superficial  and 
deep  set.  The  former  is  a  continuous  lamina  over  the  front  and  both 
sides  of  the  femur,  completely  enclosing  the  deeper  fibres,  and  it  descends 
in  diflFerent  directions.  The  anterior  or  middle  fibres  arch  forwards  almost 
parallel  to  the  femur,  and  the  lateral  fibres,  both  inner  and  outer,  are 
more  oblique,  and  at  the  lower  part  of  the  muscle  they  are  almost  hori- 
zontal. The  anterior  fibres  arise  from  the  middle  of  the  anterior  inter- 
trochanteric line,  and  the  inner  lateral  fibres  come  from  a  line  passing 
from  the  anterior  inter-trochanteric  line  in  front  of  the  small  trochanter, 
to  the  inner  line  leading  to  the  linea  aspera,  from  the  lower  half  of  that 
line,  from  the  inner  lip  of  the  linea  aspera,  and  from  the  inner  intermus- 
cular septum.  The  outer  lateral  fibres  arise  from  the  anterior  inter- 
trochanteric line  and  from  the  outer  surfiice  of  the  shaft  of  the  femur 
immediately  in  front  of  it,  being  closely  connected  with  the  origin  of  the 
external  vastus.  The  lower  external  lateral  fibres  reach  some  distance 
beyond  the  lower  border  of  the  vastus  extemus  and  arise  from  the  outer 
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lip  of  the  linea  aspera,  and  from  the  external  intermuacular  neptum.  The 
fibres  converge  from  this  extensive  origin,  which  is  partly  aponeurotic,  to 
the  under  surface  and  margins  of  a  flat  t«ndon  which  runs  npwarde  chiefly 
on   the  surface  of  the  anterior  portion  of  the  muscle.     Inferiorly,  this 


tendon  joins  those  of  the  rectus  and  vastus  extemns,  end  ends  in  an 
aponeurosis  which  blends  in  the  common  tendon  of  insertion  and  is  in- 
serted into  the  upper  and  lateral  margins  of  the  patella,  lower  than  the 
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vastus  esternufl.  Many  of  the  lowest  outer  and  inner  lateral  fibres  are 
attached  directl;  to  the  sides  of  the  patella  and  to  the  fascia  lata  at  the 
tddea  of  the  knee. 

The  deep  set  of  fibres  which  may  he  called  the  erureus,  takea  origin 
from  about  the  middle  two-thirds  of  the  anterior  aspect  only  of  the  femoral 
shaft.  Its  lower  part  reaches  to  within  two  or  three  inches  of  the  articu- 
lar surfoce,  and  its  origin  is  separated  by  a  slight  interval  from  that  of 
the  superficial  fibres.  The  fibres  of  this  set  pass  obliquely  down  and  for- 
wards and  are  inserted  into  the  posterior  aspect  of  the  tendon  of  the 
superficial  fibres.     There  is  a  longitudinal  band  on  the  lateral  surfaces  of 
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the  femur  on  each  side  of  the  origin  of  this  portion  of  the  muscle,  which  is 
free  from  muscuhir  attachment.  This  band  varies  in  breadth  in  different 
subjects,  and  is  broader  on  the  inner  aspect  of  the  femur.  It  will  thus  be 
noted  that  the  internal  vastus  arises  from  nearly  the  whole  of  the  anterior, 
external,  and  internal  surfaces  of  the  femoral  shaft,  from  the  anterior 
inter-trochanteric  line  to  within  the  lower  fourth  of  the  bone,  and  that 
its  different  fibres  converge  to  a  broad  aponeurosis  which  is  on  the  anterior 
surface  of  the  middle  portion  of  the  muscle,  and  which  covers  the  deep 
sur&ce  of  its  inner  division  (the  vastus  intemus). 

Belati4m3. — Anteriorly,   with   the   rectus,  sartorius,  femoral  veisels, 
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anterior  crural,  and  saphenous  nerves ;  posteriorly,  with  the  femur,  sub- 
crureus,  and  synovial  membrane  of  the  knee.  On  its  outer  surface 
is  the  vastus  extemus,  and  along  its  inner  border  are  the  psoas,  iliacus, 
and  the  femoral  artery  and  vein,  and  it  is  closely  connected  with  the 
adductors  along  the  linea  aspera,  being  firmly  united  to  the  adductor 
magnus  by  the  aponeurosis  which  forms  Hunter's  canal* 

Variety. — It  may  be  bi-laminar. 

Nerve. — The  anterior  crm^. 

Dissection. — To  expose  the  tendon  of  this  extensor,  a  thin  aponeurotic 
layer  which  is  continuous  with  the  lower  fleshy  fibres  of  the  muscle,  and 
which  covers  the  anterior  and  lateral  aspects  of  the  knee  joint,  must  be 
divided  along  the  middle  line  as  far  as  the  tubercle  of  the  tibia.  If  a 
transverse  cut  be  made  at  the  latter  situation  and  this  aponeurosis  be  re- 
flected outwards  and  inwards  the  tendon  will  be  apparent. 

The  Tendon  of  these  Extensors  of  the  leg  is  common  to  all  these  muscles, 
and  is  formed  by  the  union  at  the  lower  part  of  the  thigh,  of  the  tendons 
from  the  different  portions  of  the  muscle.  It  passes  in  front  of  the  knee, 
acting  as  an  anterior  ligament  to  the  joint.  The  tendinous  expansions 
from  these  different  muscles  are  partly  inserted  into  the  upper  part  and 
sides  of  the  patella,  but  beyond  it  they  form  a  thickish  flat  tendon  which 
is  really  inserted  into  the  tubercle  of  the  tibia,  the  patella  being  a  sesamoid 
bone  developed  in  the  tendon  of  the  triceps  femoralis.  This  tendon  is 
wide  above  where  the  muscular  fibres  end.  Over  the  joint  it  narrows,  and 
below  is  inserted  into  the  lower  part  of  the  tubercle  of  the  tibia  and  into 
the  tibia  itself  an  inch  below  it.  A  bursa  is  interposed  between  the  upper 
part  of  the  tibial  tuberosity  and  the  tendon.  From  the  tendons  of  the 
vasti  a  superficial  aponeurotic  expansion  is  derived  which  is  united  with 
the  fascia  lata  which  forms  a  capsule  protecting  the  knee  joint,  and  which 
is  attached  below  to  the  heads  of  the  tibia  and  fibula.  From  these 
expansions  a  few  scattered  aponeurotic  fibres  cover  the  anterior  surface  of 
the  patella,  but  there  are  none  on  its  articular  aspect.  The  fibrous 
prolongation  from  the  vastus  intemus  is  the  strongest,  and  the  fibrouH 
capsule  of  the  knee  is  strengthened  on  the  outer  side  by  the  fascia  lata. 
The  direction  of  this  tendon  is  rather  obliquely  down  and  out  to  the  tibial 
tubercle. 

If  the  student  have  previously  dissected  the  arm  he  will  be  struck 
with  the  analogy  that  exists  between  the  triceps  brachialis  and  the  triceps 
femoralis.  The  latter  has  three  divisions  or  heads  like  the  former,  an 
outer  and  inner  head,  and  a  middle,  or  long  head,  which  is  attached  to 
the  pelvic  girdle,  similar  to  the  long  head  of  the  arm  muscle  which  is 
attached  to  a  part  of  the  shoulder  girdle. 

The  Sub-Cmreiu  is  a  small  muscular  layer  of  pale  fibres  which  is 
usually  distinct  from  the  crureus,  but  may  be  blended  with  it  and  the 
vastus  intemus.  Some  consider  it  to  be  a  part  of  the  inner  vastus, 
separated  from  the  rest  by  areolar  tissue.  It  arises  from  the  anterior 
surface  of  the  lower  part  of  the  femoral  shaft,  often  by  an  outer  and  inner 
slip,  and  is  inserted  by  scattered  aponeurotic  fibres  into  the  upper  part  of 
the  supra-pat ellar  pouch  of  the  synovial  membrane  of  the  knee. 

Varieties. — It  is  often  double,  or  may  consist  of  two  separate  muscular 
bimdles. 

Nerve. — The  anterior  crural. 
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Action. — The  three  heads  of  the  common  extensor  of  the  leg  extend 
the  knee  joint,  but  its  action  is  not  essential  to  maintain  the  erect  attitude, 
as  the  knee  joint  remains  in  complete  extension  without  muacnlar  assistance 
when  the  foot  is  firmly  placed  on  the  ground.  The  student  may  be  con- 
vinced of  this  by  feeling  his  patella  while  standing  with  the  knee  extended. 
It  will  be  then  found  to  be  quite  loose,  and  to  be  movable  laterally,  as 
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well  as  up  and  down,  but  directly  he  raises  fais  foot  from  the  groimd  it 
will  at  once  become  fixed. 

The  rectus  extends  the  knee  and  flexes  the  hip,  over  which  it  passes. 
Its  anterior  head  acts  when  the  thigh  is  extended,  and  the  posterior  when 
the  thigh  is  bent. 

Acting  IVom  below  the  tricepB  will  draw  the  femur  forwards  and 
straighten  the  knee,  supjtorting  the  femur  perpendiculady  on  the  tibial 
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head,  and  maintaining  the  body  weight  in  walking  or  standing.  The 
rectus  can  assist  the  psoas  and  iliacus  in  flexing  the  pelvis  on  the  femur, 
or  in  supporting  it  on  the  femoral  head. 

The  sub-crureus  contracts  when  the  knee  is  extended  and  pulls  the 
synovial  membrane  up  out  of  the  way  of  the  joint  sur&ces. 

The  Inter-MuscUtlar  Septa  have  already  been  described,  but  the  student 
should  now  make  himself  familiar  with  their  attachments.  As  already 
stated  they  separate  the  muscles  in  the  front  from  those  at  the  back  of 
the  thigh,  and  are  attached  to  the  out^er  and  inner  lips  of  the  linea  aspera, 
and  to  the  lines  leading  from  it  to  the  femoral  condyles,  and  bind  the 
fascia  lata  to  the  femur  in  the  lower  part  of  the  thigh* 

The  Internal  Septum  is  much  thinner  than  the  external,  and  is  attached 
to  the  femur  between  the  adductors  and  the  vastus  intemus.  It  is  very 
thin  along  the  border  of  the  internal  vastus,  and  between  the  linea  aspera 
and  inner  condyle  it  is  strengthened  or  supplanted  by  the  tendon  of  the 
adductor  magnus.  The  superior  internal  articular  vessels  pass  through  it 
to  the  front  of  the  knee,  and  the  deep  branch  of  the  anastomotica  magna, 
accompanied  by  the  branch  to  the  knee  from  the  nerve  to  the  inner  vastus, 
passes  down  on  the  septum. 

The  External  Septum  is  the  stronger,  and  is  inserted  into  the  linea 
aspera  from  the  outer  condyle  to  the  lower  bonier  of  the  tendon  of  the 
gluteus  maximus  between  the  short  head  of  the  biceps  and  the  vastus 
extemus  and  intemus.  It  is  pierced  near  the  condyle  by  the  superior 
external  articular  vessels  and  nerve,  and  gives  origin  to  the  short  head  of 
the  biceps. 

The  External  Cireomflex  Artery  is  larger  than  the  internal,  and  supplies 
the  muscles  in  front  of  the  thigh.  It  is  given  off  from  the  outer  side  of 
the  profunda  near  its  origin,  and  passes  transversely  outwards  beneath  the 
sartorius  and  rectus  muscles,  and  through  the  divisions  of  the  anterior 
crural  nerve  to  the  outer  part  of  the  thigh,  where  it  divides  into  three  sets 
of  branches ;  ascending,  transverse,  and  descending. 

The  Ascending  Branches  pass  up  beneath  the  sartorius,  rectus,  and 
tensor  fascise  femoris,  to  the  outer  side  and  back  of  the  hip,  and  anastomoses 
with  the  terminal  branches  of  the  gluteal  and  with  some  of  the  external 
descending  branches  of  the  circumflex  iliac  artery. 

The  Transverse  Branches  are  the  smallest  and  least  numerous ;  they 
pass  out  over  the  crureus,  pierce  the  outer  vastus,  so  as  to  get  between  it 
and  the  femur,  just  below  the  back  of  the  great  trochanter,  and  at  the 
back  of  the  thigh  anastomose  with  the  internal  circumflex  and  superior 
perforating  branches  of  the  deep  femoral,  and  with  the  gluteal  and  sciatic 
branches  of  the  internal  iliac  artery. 

The  Descending  Branches j  three  or  four  in  number,  pass  down  and 
out  on  the  extensors,  but  behind  the  rectus.  Some  of  them  are  large 
and  supply  the  muscles  on  the  fore-part  of  the  thigh,  but  one  or  two  pass 
beneath  the  vastus  extemus  as  far  as  the  knee  to  anastomose  with  the 
superior  external  articular  branch  of  the  popliteal.  A  small  branch  runs 
over  this  muscle  with  the  nerve  to  the  knee,  which  is  given  oif  by  the 
nerve  to  the  vastus  extemus. 

Varieties. — The  external  circumflex  sometimes  ai-ises  directly  frt>m 
the  femoral,  or  there  may  be  two  branches,  one  from  the  deep  femoral 
and  the  other  from  the  femoral  itself.     Both  branches  may  arise  from  the 
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deep  femoral,  and  as  a  rarity,  both  may  come  from  the  superficial  femoral 
artery,  or  even  from  the  common  femoral. 

The  Anterior  Cmral  Verve  is  the  largest  branch  of  the  lumbar  plexus, 
and  is  derived  mainly  from  the  anterior  primary  divisions  of  the  third  and 
fourth  lumbar  nerves,  having  a  fasciculus  from  the  second.  It  supplies 
the  iliacus,  pectineus,  and  all  the  muscles  of  the  front  of  the  thigh,  and 
most  of  the  skin  of  the  front  and  inner  side  of  the  thigh  and  of  the  leg 
and  foot,  and  gives  articular  branches  to  the  knee.     Only  the  femoral 
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part  of  tiie  nerve  is  now  dissected.  It  enters  the  thigh  beneath  Poupart's 
ligament,  between  the  psoas  and  iliacus  muscles,  i^ere  it  is  somewhat 
flattened,  and  divides  into  an  anterior,  superficial^  or  cataneoua,  and  a 
posterior,  deep,  or  muacular  part,  under  Poupart's  ligament.  It  is 
beneath  the  iliac  fascia,  and  is  separated  from  the  femoral  artery  by  the 
psoas  muscle. 

fke  Superficial  Diviaion  gives  off  three  branches,  the  middU  and 
internal  cutaneous  and  vatemat  saphenous  nerves. 
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The  MuhJU  C'lttintfyus  |>»;rf<>rat*;^  the  £i:<cia  [at^  aad  sotaettmes  the 
sartorina  alsrt,  about  three  inches  below  Poopart'a  ligUDent,  md  extendi 
to  the  knee.     It  baa  already  been  disjected. 

The  Internal  C'ltaner/im  givers  off  two  or  more  branches  which  pieice 
the  faacia  lata  and  hii{)[)It  the  skin  of  the  apper  tbiid  of  the  thigh.  It 
then  divides  in  front,  or  to  the  inner  side  of  the  femoral  arterj,  into  an 
anterior  and  inner  branch.  Sometimes  these  branches  are  given  off 
separately  from  the  anterior  crunil. 

The  Anterior  Branch  lies  over  the  sartoHua  as  Eir  as  the  middle  of 
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the  thigh,  and  then  pierces  the  ikacia  lata  to  supply  the  skin  as  &r  as  the 
inner  side  of  the  knee.  The  inner  branch,  while  beneath  the  deep  fascia, 
runs  along  the  inner  border  of  the  sartorius,  and  about  the  middle  of  the 
thigh  joins  in  the  femoral  plexus.  It  is  beneath  the  deep  &SGia  as  far  as 
the  knee,  and  near  the  knee  it  joins  a  branch  of  the  internal  saphenous 
nerve. 

The  Intenul  Saphsnou  Verve  is  the  largest  branch  of  the  superficial 
division  of  the  anterior  crural.  It  accompanies  the  femoral  vessels,  lying 
on  their  outer  side,  and  is  contained  in  Hunter's  canal  as  far  as  the  adductor 
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openiog.  At  that  point  it  leaves  the  aponeurosis  and  passes  under  the 
BartoriuB  to  the  upper  and  inner  ^lart  of  the  leg,  the  skin  of  which  it 
supplies.     It  is  then  continued  onwards  to  the  foot.     While  beneath  the 
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deep  fascia  it  gives  off  two  branches,  a  communicating,  and  a  patellar 
branch. 

Its  Communicating  Branch  is  given  off  about  the  middle  of  the 
thigh,  and  passes  inwards  beneath  the  sartorius  to  join  the  internal 
cutaneous  and  obturator  in  the  femoral  plexus,  or  it  may  join  the  internal 
cutaneous  nearer  the  knee.    This  offset  is  frequently  absent. 

The  Patellar  Brcmch  arises  from  the  nerve  near  the  inner  side  of  the 
knee,  and  piercing  the  sartorius  and  fascia  lata,  joins  in  the  prse-patellar 
plexus  and  supplies  the  skin  over  the  inner  side  and  front  of  the  knee. 

The  Deep^  or  Muscular  Division  of  the  anterior  crural  nerve  supplies 
all  the  muscles  in  the  front  of  the  thigh,  and  also  the  pectineus ;  but  the 
pectineal  branch  sometimes  arises  from  the  superficial  division  of  the 
nerve.  The  tensor  fasciae  femoris  is  not  supplied  by  the  anterior  crural, 
but,  as  before  stated,  by  the  superior  gluteal  nerve. 

Muscular  Branches. — ^The  branch  to  the  pectineus  is  a  slender  filament 
which  passes  to  the  anterior  aspect  of  the  muscle  beneath  the  femoral 
artery.     There  may  be  two  twigs  to  the  muscle. 

The  Sartorius  receives  three  or  four  twigs  from  the  middle  or  internal 
cutaneous  which  supply  mostly  its  upper  part.  The  student  will  note 
that  this  muscle  is  supplied  from  the  cUvision  of  the  nerve  which  is  mainly 
cutaneous. 

The  Rectus  has  a  separate  branch  which  enters,  by  several  filaments, 
the  upper  part  of  its  anterior  aspect. 

The  Vastus  Extemus  has  a  branch  of  considerable  size  which  accom- 
panies the  external  circumflex  artery  to  the  lower  part  of  the  muscle.  It 
divides  into  two  or  more  branches  as  it  enters  the  muscle,  from  one  of 
which  a  long  slender  articular  filament  passes  down  to  the  knee,  piercing 
its  fibrous  capsule  on  the  anterior  aspect. 

The  Nerve  to  the  Va/itus  Intemus  is  nearly  as  large  as  ihe  internal 
saphenous,  in  common  with  which  it  often  arises,  and  divides  into  two 
sets  of  branches  which  enter  the  vastus  intemus  and  crureUs  about  the 
middle  of  these  muscles.  The  nerve  to  the  inner  vastus  gives  filaments 
which  enter  the  upper  part  and  middle  of  the  muscle,  but  before  pene- 
trating the  muscular  fasciculi  gives  a  small  branch  to  the  knee. 

The  Articular  Branch  to  the  knee  from  the  nerve  to  the  inner  vastus, 
passes  on  or  in  the  muscle  along  the  internal  intermuscular  septum  with 
the  deep  branch  of  the  anastx^motica  magna  artery,  resting  on  the  tendon 
of  the  adductor  magnus  as  far  as  the  inner  side  of  the  knee  where  it 
pierces  the  capsular  ligament  and  passes  outwards  on  the  synovial  mem- 
brane beneath  the  ligamentum  patellae. 

The  Nerve  to  the  Tensor  Fascice  Femoris  comes  from  the  superior 
gluteal,  and  after  entering  the  under  surface  of  the  muscle  extends  nearly 
to  its  lower  end. 

The  student  must  now  proceed  with  the  dissection  of  the  parts  on  the 
inner  side  of  the  thigh,  but  before  doing  so  he  should  thoroughly 
recapitulate  the  substance  of  the  present  section. 


DXS&ECTIOy  OF  THE  LOWES  LIMB. 


rSlB  INNER  SIDE  OF  THE  TBIOH. 

In  this  diBsection  the  student  will  become  familiar  with  the  three  ad- 
ductor muscles,  with  the  gracilis,  obturator  eztemus,  and  the  insertion  of  the 
psoas  and  iliacus.  He  will  also  dissect  out  the  profunda  artery  and  vein 
and  their  branches,  also  those  of  the  obturator  artery  and  nerve,  the  latter 
being  found  deeply  situated  amongst  the  adductors. 

Dissection. — The  skin,  fatty  tissue,  and  fascia  must  be  removed  from 
the  muscles,  and  the  adductors  magnus  and  brevia  should  be  separated 
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from  each  other,  being  careful  of  the  branches  of  the  obturator  nerve 
which  are  beneath  them,  and  especially  of  an  oEFset  which  lies  beneath  the 
adductor  magnus  and  goes  to  join  the  femoral  plexus.  The  branches  of 
the  profunda  artery  and  vein  must  also  be  cleaned. 

The  Oracilii  is  the  most  superficial  muscle  of  the  internal  femoral 
region,  and  is  a  long  slender  riband-like  structure,  passing  from  the  pelvis 
to  the  tibia.  It  is  broad  above  and  narrow  below,  and  arises  by  a  thin 
flattened  tendon  between  two  and  three  inches  brood  &om  the  inner  mar- 
gin of  the  rami  of  the  pubes  and  ischium  along  the  lower  half  of  the  sym- 
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pbysis,  and  the  upper  part  of  the  pubic  arch.  Its  fibres  pass  vertically 
down  and  end  in  a  round  tendon  which  passes  behind  the  inner  femoral 
condyle,  curves  round  the  inner  tuberosity  of  the  tibia,  and  becoming 
flattened,  is  inserted  int«  the  upper  part  of  the  inner  sur&ce  of  the  tibial 
shaft  below  the  tuberosity,  beneath  and  close  to  the  sartorius  with  which  it 
is  blended,  and  is  on  the  same  plane  with  but  higher  up  than  the  semi- 
tendinosus.     It  ia  separated  from  the  internal  lateral  ligament  by  a  syno- 
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vial  bursa  which  is  common  to  it  and  the  semitendinosus,  and  which  pro- 
jects above  it  and  beneath  the  sartorius  insertion.  Its  tendon  sends  an 
expansion  to  the  deep  &scia  of  the  leg. 

Relatums. — SuperJiciaUy,  with  the  fascia  lata  and  with  the  sartorius 
below.  The  internal  saphenous  vein  crosses  obliquely  over  it  near  it« 
lower  part  being  superficial  to  the  fascia  lata.     Deeply,  with  the  adductors, 
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semi-membranosus  aod  internal  lateral  ligament,  from  which  it  is  separated 
by  a  bursa,  and  it  forms  part  of  the  inner  boundary  of  the  popliteal  space. 

Action. — It  flexes  the  knee,  rotates  the  tibia  out,  and  assists  the  sar- 
t^uB  in  flexing  the  leg  and  drawing  it  inwards.  It  is  also  an  adductor  of 
the  thigh.  Acting  &om  below,  it  will  assist  in  maintaining  the  pelvis  on 
the  femur. 

Nerve. — The  obturator. 

The  Fectinftiu  is  the  highest  of  these  muscles,  and  is  placed  at  the 
anterior,  upper,  and  iuner  aspects  of  the  thigh  passing  from  the  pelvis  to 
the  inner  side  of  the  femur.     It  in  flat  and  quadrangular,  and  arUea  from 
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the  ilio-pectineal  line,  and  from  the  triangular  smooth  sur^e  of  bone  in 
front  of  that  line  between  the  ilio-jiectineal  eminence  and  spine  of  the 
pubes,  also  from  a  tendinous  prolongation  of  Oimbemat's  ligament,  which 
is  attached  to  the  pubic  crest  and  which  is  continuous  with  the  fascia 
covering  the  anterior  surface  of  the  muscle  (ligament  of  Cooper).  The 
fibres  pass  down,  back,  and  out,  to  be  inserted  by  a  flat  tendon,  about  two 
inches  wide,  into  the  femur  behind  the  small  trochanter,  and  into  the 
upper  part  of  the  rough  line  wliich  leads  from  the  trochanter  minor  to  the 
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linea  aspera.  This  muscle  is  twisted  so  that  the  surfaces  which  are 
directed  forwards  and  backwards  near  the  pelvis  are,  at  the  femur,  turned 
in  and  outwards. 

Relations. — Anteriorly^  with  the  pubic  part  of  the  fascia  lata,  which 
separates  it  from  the  femoral  vessels,  the  deep  external  pudic  artery,  and 
the  internal  saphenous  vein.  Posteriorly ^  with  the  anterior  branches  of  the 
obturator  vessels  and  nerve,  the  obturator  extemus  and  abductor  brevis 
muscles,  and  with  the  hip-capsule.  Its  inner  border  is  in  relation  with 
the  adductor  longus,  and  its  outer  is  separated  from  the  psoas  by  a  slight 
cellular  interval  along  which  runs  the  femoral  artery. 

Varieties. — It  is  frequently  divided  into  two  portions  which  are  sepa- 
rated above,  and  have  their  nerves  from  different  sources,  the  outer  part 
being  supplied  from  the  anterior  crural  and  the  inner  by  the  obturator 
nerve.  This  dual  separation  is  normal  among  animals.  It  has  been  seen 
attached  to  the  capsule  of  the  hip  or  even  inserted  into  it. 

Action. — It  adducts  the  femur  and  flexes  the  hip-joint,  ftirther,  because 
of  its  oblique  direction  and  twisted  arrangement  it  can  rotate  the  thigh 
outwards.  Acting  from  the  femur,  it  supports  the  pelvis,  or  can  draw  it 
forwards  in  stooping. 

Nerve. — Branches  from  the  lumbar  plexus. 

The  Addnctor  Longus  is  the  most  superficial  of  the  three  adductors  and 
is  a  flat  triangular  muscle,  internal  to,  but  on  the  same  plane,  as  the  pec- 
tineus,  with  which  it  is  often  blended.  It  arises  by  a  short,  flat,  narrow 
tendon  from  the  front  of  the  body  of  the  pubes  at  the  angle  of  junction  of 
the  crest  and  the  symphysis,  and  expands  into  a  broad  fleshy  belly  which 
passes  down,  back,  and  out,  to  be  inserted  by  an  aponeurosis  into  the 
middle  third,  or  into  nearly  the  whole  of  the  inner  margin  of  the  linea 
aspera,  between  the  adductor  magnus  and  the  vastus  internus.  Aponeu- 
rotic bands  connect  its  tendon  of  insertion  with  the  adductor  magnus  and 
vastus  internus,  helping  to  form  Hunter's  canal. 

Relations. — Anteriorly ^  with  the  sartorius,  fascia  lata,  and  near  its  in- 
sertion with  the  femoral  vessels.  Posteriorly^  with  the  adductor  brevis 
and  magnus,  the  anterior  branches  of  the  obturator  vessels  and  nerves,  and 
near  its  insertion  with  the  profunda  artery  and  vein.  Its  outer  border  is 
close  to  the  j)ectineus  and  its  inner  border  to  the  gracilis.  It  forms  the 
inner  boundary  of  Scarpa's  triangle. 

Varieties. — It  may  be  divided  into  two  muscular  bundles,  or  it  may 
extend  as  far  as  the  knee,  its  tendon  being  inseparably  united  with  that 
of  the  adductor  magnus. 

Action. — It  adducts  the  femur,  assisting  the  other  adductors,  and 
it  can  flex  the  hip-joint.  It  aids  the  other  adductors  in  drawing  forwards 
the  leg  in  walking  or  running,  and  in  grasping  the  sides  of  the  horse  in. 
riding.  Taking  its  fixed  point  at  the  femur,  it  helps  to  prop  the  pelvis  on 
the  femoral  head  and  also  flexes  it  on  the  thigh. 

Nerve. — The  obturator. 

Dissection. — To  expose  the  branches  of  the  obturator  artery  and  nerve, 
also  the  adductor  brevis  muscle  and  the  profunda  artery  and  vein  with 
their  branches,  the  pectineus  and  adductor  longus  must  be  divided  near 
their  origins  and  carefully  reflected,  so  as  not  to  injure  the  small  accessory 
obturator  nerve  which  turns  beneath  the  outer  border  of  the  former 
muscle,  and  so  as  not  to  destroy  the  branches  of  the  obturator  nerve  be- 
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neath  the  adductor  longus,  the  tendon  of  which  is  to  he  carefully  separated 
from  that  of  the  adductor  magnua  beneath  it,  in  order  that  the  branchex 
of  the  deep  femoral  artery  may  be  exposed. 

If  these  directions  be  followed,  the  adductor  brevis  will  come  into  view, 
and  on  it  will  be  found  a  branch  of  the  obtmBtor  nerve  to  the  femoral 
artery ;  alao  an  offset  to  the  femoral  plesus.  The  adductor  brevis  should 
be  separated  from  the  magnus,  and  the  lower  branch  of  the  obturator  nerve 
and  artery  will  be  seen  to  issue  between  them.  Near  this  point  a  ulender 
branch  of  the  obturator  nerve  to  the  knee  joint  will  be  found  descending 
on,  or  in,  the  lihres  of  the  adductor  magnus.  I'he  deep  part  of  the  ob- 
turator nerve  will  be  subsequently  seen  beneath  the  adductor  brevis. 

The  Accessory  Obturator  Nerve,  when  present,  arises  from  the  obturator 
near  its  upper  end,  or  se)mrately,  from  the  third  and  fourth  lumbar  nerves. 
It  descends  along  the  inner  border  of  the  psoas  over  the  puhes  to  beneath 
the  pectineus,  where  it  divides  into  several  branches,  one  of  which  joins 
the  anterior  or  superficial  bi'anch  of  the  obturator  nerve.     Another  pierces 


%.  RukDi  of  pnbfL 


ud  tnber  IkUL 


II.  lacpUku-otriog. 

\t.  BiL  FlUu' of  rtng. 
IS.  aimbeiiut'i  U«t. 
It.  nii>pcotliH«l  buid  Hpumllng  tbe 


PlO.   28S.— EXTKBHAL  VIEW   OV   BIGHT  SIDE   OV   PELVIS  WITH    MUSCULAR  ATTACRNBNTS. 

the  pectineus  on  its  under  surfeee,  and  a  third  accompanies  the  articular 
artery  to  the  hii>-joint. 

Varieties. — It  is  often  absent.  Schmidt,  its  discoverer,  found  it  only 
four  or  five  times  in  nine  or  ten  bodies.  When  present  it  may  be  smaller 
than  usual,  and  may  end  in  the  hip  joint ;  and  when  it  is  absent  the  hip 
receives  com^wnsating  branches  from  the  obturator  nerves. 

The  Adductor  Brevii  is  placed  immediately  behind  the  pectineus  and 
adductor  longua,  and  is  thick  above  and  broad  below.  It  is  triangular,  and 
arises  by  an  origin  partly  fleshy,  and  in  part  aponeurotic,  which  is  two 
inches  in  depth,  from  the  outer  surfoce  of  the  body  and  descending  ramus 
of  the  pubes,  between  the  gracilis  and  obturator  ex  tern  us.  It  iiasses  down, 
out,  and  back,  and  ia  inserted  by  a  flat  tendon  or  aponeurosis  into  the 
whole  of  the  oblique  line  leading  from  the  linea  as)>era  to  the  small 
trochanter,  immediately  behind  the  pectineus  and  upjier  i»art  of  the 
adductor  longus. 
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Varieties. — It  is  frequently  divided  into  two  or  three  parte,  and  it  may 
be  incorporated  with  the  ma^us. 

RdatioTiB. — Anteriorly^  are  the  pectineus,  adductor  longus,  anterior 
branches  of  the  obturator  vessels  and  nerve,  and  the  profunda  vessels ; 
poateriorly,  with  the  adductor  magnue,  poaterior  branches  of  the  obturator 
vessels  and  nerve,  and  a  branch  of  the  internal  circumflex  art«ry.  Its 
outer  and  upper  borders  are  in  relation  with  the  obturator  extemus,  the 
conjoined  tendonof  the  psoas  and  iliacue,and  the  internal  circumflex  artery 
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Cses  between  it  and  the   obturator   extenius.     Its    inner  and   lower 
tiers  with  the  gracilis  and  adductor  magnus.     It  is  pierced  near  its 
insertion  by  the  middle  perforating  branch  of  the  profunda  artery. 

Action. — It  addncta  the  femur,  and  flesen  the  hip,  and  acting  from 
below,  will  draw  the  pelvis  forwards  and  assist  the  upper  fibres  of  the  mag- 
nus and  the  longus  in  rotating  the  jielvis  to  its  own  side. 
Nerve. — The  obturator. 
The  Obturator  Kerre  coiues  by  two  roots  from  the  anterior   primary 


DISSECTION  OF  THE  LOWER  LIMB.  897 

branches  of  the  third  and  fourth  lumbar  nerves,  and  leaves  the  pelvis  above 
the  obturator  vessels,  through  the  upper  part  of  the  obturator  or  thyroid 
foramen,  through  which  it  passes  into  the  thigh,  and  at  once  divides  into 
an  anterior  or  superficial  and  posterior  or  deep  branch,  which  are  sepa- 
rated from  each  other  by  the  adductor  brevis.  It  supplies  the  adductors, 
the  obturator  eztemus,  the  hip  and  knee  joints,  and  sometimes  the  skin  of 
the  inner  part  of  the  thigh  and  leg. 

The  anterior  or  superficial  part  of  the  nerve  descends  in  front  of  the 
adductor  brevis,  and  beneath  the  pectineus  and  adductor  longus  to  the 
lower  border  of  the  latter,  where  it  communicates  with  the  inner  branch  of 
the  internal  cutaneous,  and  with  the  internal  saphenous  nerves  in  the 
femoral  plexus.     It  then  is  distributed  along  the  femoral  aitery. 

Branches. — ^A  communicating  branch  which  joins  the  accessory  obtu- 
rator nerve. 

An  articular  branch  is  given  off  near  the  obturator  foramen,  which 
accompanies  an  artery  to  the  hip  joint. 

Muscular  branches  to  the  gracilis,  adductor  magnus,  and  sometimes 
to  the  adductor  brevis,  and  pectineus.  These  and  the  communicating 
branch  are  given  off  beneath  the  pectineus. 

The  termination  of  the  nerve  turns  outwards  upon  the  femoral  artery, 
and  breaks  up  into  filaments  that  surround  the  vessel. 

Varieties. — In  some  subjects  the  communicating  branch  is  larger  than 
usual,  and  emerges  from  the  lower  border  of  the  adductor  longus,  and 
descends  along  the  posterior  margin  of  the  sartorius  to  the  inner  side  of  the 
knee,  where  it  pierces  the  deep  fascia,  joins  the  long  saphenous  nerve,  and 
passes  down  to  supply  the  skin  of  the  inner  side  of  the  leg,  as  low  as  its 
middle.  When  this  branch  is  small,  its  place  is  taken  by  an  inner  branch 
of  the  internal  cutaneous  nerve,  and  vice  versa ;  when  this  nerve  is  present, 
the  branch  of  the  internal  cutaneous  of  the  anterior  crural  is  small,  the 
size  of  the  two  nerves  bearing  an  inverse  proportion  to  each  other.  When 
large,  it  sends  branches  to  the  femoral  plexus. 

The  Posterior  or  Deep  Branch  of  the  obturator  nerve  perforates  the 
obturator  extemus,  and  passes  behind  the  adductor  brevis  to  the  front  oi 
the  adductor  magnus,  where  it  divides  into  many  muscular  branches,  which 
supply  the  obturator  extemus,  the  adductor  magnus,  and  occasionally  the 
adductor  brevis,  i.e.  if  this  muscle  receives  no  branch  from  the  anterior 
division  of  the  nerve. 

The  Articular  branch  for  the  knee  is  long  and  slender,  and  rests  at  first 
on  the  adductor  magnus,  but  pierces  its  lower  fibres  to  reach  the  upper  part 
of  the  popliteal  s]>ace.  It  then  descends  upon  the  popliteal  artery  to  the 
back  of  the  knee,  and  after  sending  filaments  around,  the  vessel  enters  the 
joint  through  the  posterior  ligament. 

Directions. — The  veins  and  the  fatty  tissue  must  be  removed  fix)m  the 
perforating  branches  of  the  profunda,  and  the  internal  circumflex  should 
be  traced  to  its  origin,  above  the  upper  border  of  the  adductor  bre\'is. 

The  Profunda  Femoris,  or  Deep  Femoral  Artery,  nearly  equals  the  super- 
ficial femoral  in  size,  and  is  given  off  from  the  outer  and  l^k  part  of  the 
common  femoral,  about  an  inch  and  a  half  to  two  inches  below  Poupart's 
ligament.  It  is  the  principal  nutrient  vessel  of  the  muscles  and  soft  parts 
of  the  thigh.  At  its  commencement  it  passes  out  in  front  of  the  iliacus, 
.and  then  runs  down  and  back  behind  the  femoral  vessels  to  the  inner  side 
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of  the  femur,  passing  between  the  femoral  attachments  of  the  adductors 
long^s  and  magnus,  and  at  the  lower  third  of  the  thigh  ends  in  a  branch 
which  pierces  the  adductor  magnus,  to  be  distributed  \/o  the  muscles  on  the 
back,  and  outer  part  of  the  thigh,  anastomosing  with  branches  of  the  popli- 
teal and  inferior  perforating  arteries.  On  the  inner  side  of  the  femur  it  is 
parallel  to  the  superficial  femoral  artery,  though  deeper  than  it. 

Relations. — Behind  it  are  the  iliacus,  pectineus,  adductor  magnus 
and  brevis  muscles.  In  fronts  it  is  separated  from  the  femoral  artery  by 
the  femoral  and  profunda  veins ;  and  below,  by  the  adductor  longus.  On 
its  outer  side  is  the  origin  of  the  vastus  intemus,  and  on  its  inner  side  is 
the  superficial  femoral  artery. 

# 
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In  front, — The  femoral  and  profunda  veins  and  the  adductor  longus. 


Outside, — Origin  of   the  Tastus      [        Profnni*        ]      Inside. — The  superficial  femoral 
intemus.  I         Artery  I  artery. 


Behind, — The  pectineus,  iliacus,  and  adductors  brevis  and  magnus. 

Branches. — Its  branches  (Tauscular)  to  the  muscles  on  the  front  and 
back  of  the  thigh  are  numerous,  and  anastomose  freely  with  other  vessels 
of  the  thigh,  leg,  and  pelvis.  Of  course,  by  these  free  communications, 
the  blood  is  brought  to  the  lower  part  of  the  limb  when  the  passage  of 
the  main  vessel  is  obstructed,  either  by  disease  or  by  a  ligature.  The 
named  branches  of  the  proftmda  are,  the  external  circumflex,  internal 
circumflex,  and  perforating.    The  first  has  already  been  described. 

The  Internal  Circnmflex  Artery  is  smaller  than  the  external,  and  arises 
close  to  that  branch  from  the  inner  and  hinder  part  of  the  profunda,  and 
passes  backwards  around  the  inner  side  of  the  femur,  between  the  pectineus 
and  psoas  muscles,  but  above  the  adductors  brevis  and  magnus.  Opposite 
the  small  trochanter,  and  near  the  tendon  of  the  obturator  extemus,  along 
which  the  artery  passes  to  the  back  of  the  thigh,  it  divides  into  two 
principal  branches,  ascending  and  transverse. 

The  Ascending  Branch  is  distributed  to  the  adductors,  gracilis,  and 
partly  to  the  obturator  extemus,  anastomosing  with  the  obturator  artery. 
Another  larger  muscular  twig  descends  with  the  deep  piece  of  the  obturator 
nerve  beneath  the  adductor  brevis,  supplying  it  and  the  magnus,  while 
the  continuation  of  the  internal  circumflex  passes  back  as  the  transverse 
branch,  above  the  small  trochanter,  between  the  quadratus  femoris  and 
upper  border  of  the  adductor  magnus,  to  the  back  of  the  limb,  where  i( 
supplies  the  hamstring  muscles  and  anastomoses  with  the  sciatic,  superior 
perforating,  and  external  circumflex  arteries. 

An  Articular  vessel  is  given  off  from  the  transverse  branch  opposite 
the  hip  joint,  which  it  enters  through  the  acetabular  notch  beneath  the 
transverse  ligament,  and  after  supplying  the  fatty  tissue  and  synovial 
membrane,  passes  along  the  round  ligament  to  the  head  of  the  femur. 
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Sometimee  the  articolar  branch  comes  from  the  obturator  artery,  and  some- 
times there  are  branches  from  both  sources. 

Varieties. — The  internal  circumflex  may  arise  from  the  common 
femoral  or  external  iliac,  and,  more  rarely,  from  the  epigastric  or  external 
circumflex  branches  of  the  external  iliac. 

The  Perforating  Artenea  are  three  or  four  in  number,  and  reach  the 


back  of  the  thigh,  by  piercing  the  tendons  of  the  adductors  brevis  and 
magnus,  close  to  the  linea  aspera. 

The  First  Perforating  is  given  off  above  the  adductor  brevis,  and 
pierces  the  adductoi's  brevis  and  magnus,  supplying  both  these,  the  biceps, 
and  gluteus  maximus,  and  anastomosing  with  the  sciatic,  internal  circum- 
flex, and  middle  perforating. 

The  Second  or  Middle  Perforating  branch  is  much  larger  than  the 
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first.,  iirises  opposite  the  middle  of  the  adductor  brevis,  pierces  the  tendons 
of  the  adductors  brevis  and  magnus,  and  divides  into  ascending  and  de- 
scending branches,  vhich  ramify  in  the  hamstring  muscles,  the  ascending 
twigs  anastomosing  with  the  superior  perforating,  and  the  descending 
with  the  inferior  perforating  arteries.  It  gives  off  the  nutrient  artery  of 
the  femur,  which  in  the  aubr.tance  of  the  bone  runs  up  towards  the  hip. 

The  Third  or  Inferior  Perforating  artery  is  given  o£f  below  the 
adductor  brevis,  and  pierces  the  adductor  magnus  below  the  insertion  of  the 
adductor  longus,  to  divide  into  branches  which  supply  the  flesor  muscles 
of  the  leg,  anastomosing  with  the  descending  branches  of  the  middle  per- 
forating, and  with  the  teniiination  of  the  i>rofunda  or  fourth  perforating 
artery. 


Fic;.  2B9.-  Dkep  ucsclbb  on  iknbb  side  of  thk  thigh. 


The  Fwirth  Perforaiivg  vessel  or  Terminal  Branch  of  the  Profunda 
passes  back  close  to  the  linea  asjiera,  piercing  the  adductor  magnus  near 
the  opening  for  the  femoral  artery.  It  supplies  the  short  h^d  of  the 
biceps,  and  the  other  hamstrings,  and  inosculates  with  the  third  perforating 
and  upper  inner  articular  branch  of  the  |M)pliteal. 

There  are  three  or  four  iMiectilar  or  anastomotic  branches  which 
pierce  the  adductor  magnus  at  some  distance  from  the  tinea  aspera,  and 
anastflmone  among  themselves  and  with  the  i>erforating  arteries,  in  the 
hamstring  muscles. 
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Tbe  Profunda  Vein  is  formed  by  the  union  of  branches  corresponding 
with  the  offsets  of  the  profunda  artery.  It  closely  accompanies  the  artery 
lying  superficial  to  it,  and  ends  in  the  femoral  vein  about  an  inch  and  a 
half  below  Poupart's  ligament. 

Dissection. — Cut  through  the  adductor  brevis  near  its  orign  and  reflect 
it,  and  remove  the  fat  and  fascia  from  the  obturator  externus,  adductor 
magnus,  and  psoas  and  iliacus  muscles,  which  will  be  exposed.  After 
learning  the  adductor  magnus,  some  of  its  upper  fibres  may  be  removed  so 
as  thoroughly  to  examine  the  attachments  of  the  obturator  externus. 

The  Adductor  KagnuB  is  a  large  triangular  muscle  which  forms  a  fleshy 
septum  between  the  muscles  on  the  inner  and  those  on  the  back  of  the 
thigh.  Its  base  is  at  the  femur  and  its  apex  at  the  pelvis.  Its  upper  and 
inner  borders  are  free  and  it  arises  fix)m  the  lower  part  of  the  pubic  body, 
from  the  rami  of  pubes  and  ischium,  and  fi*om  the  outer  margin  and 
under  surface  of  the  ischial  tuberosity.  The  fibres  diverge  fi*om  their 
origin  like  the  ribs  of  a'&n,  those  which  arise  from  the  pubic  ramus  are 
shorter  than  the  rest,  pass  horizontally  outwards  and  are  inserted  into  the 
lower  part  of  the  linea  quadrati,  and  into  the  rough  line  prolonged  from 
the  linea  aspera  to  the  great  trochanter,  internal  to  the  gluteus  maximus ; 
those  fibres  which  arise  from  the  ramus  of  the  ischium  pass  with  increasing 
obliquity  down  and  out  to  be  inserted  by  a  broad  aponeurosis  into  the 
whole  length  of  the  linea  aspera,  and  into  the  upper  part  of  its  inner 
bifru-cation.  These  two  portions  constitute  the  anterior  part  of  the  muscle. 
The  posterior  or  internal  portion  of  the  muscle  consists  mainly  of  the 
fibres  which  arise  from  the  ischial  tuberosity  and  which  descend  almost 
vertically,  forming  the  inner  border  of  the  muscle,  and  end  in  a  narrow 
rounded  tendon,  which  is  inserted  into  the  tubercle  above  the  inner  con- 
dyle of  the  femur,  being  connected  by  a  fibrous  expansion  to  the  line  leading 
from  the  linea  aspera  to  the  femoral  tubercle.  Between  the  two  portions 
of  the  muscle  there  is  an  angular  interval  which  is  tendinous  in  front  and 
fleshy  behind,  and  is  for  the  passage  of  the  femoral  vessels  into  the  popli- 
teal space.  This  interval  is  situated  below  the  level  of  the  inner  condyloid 
ridge  of  the  linea  aspera,  between  the  tendinous  and  fleshy  insertions  of 
the  muscle.  The  outer  or  anterior  portion  of  the  muscle  is  interrupted 
along  its  femoral  attachment  by  three  or  more  tendinous  arches  through 
which  perforating  arteries  pass.  This  muscle  gives  off  an  aponeurosis 
which  consists  of  transverse  fibres  passing  from  the  surface  of  the  vastus 
intemus  to  the  adductors  magnus  and  longus.  It  is  thinner  at  its  upper 
part  and  encloses  a  three-sided  passage  which  was  described  by  Hunter 
and  is  called  Hunter's  canal.  He  was  the  first  to  ligature  the  superficial 
femoral  in  this  situation. 

Relations. — Anteriorly^  with  the  pectineous,  adductors  brevis  and 
longus,  vastus  intemus,  femoral  vessels,  profrmda  artery,  and  obturator 
nerve.  Behind^  with  the  great  sciatic  nerve,  the  hamstring  muscles,  and 
the  gluteus  maximus.  Internally^  with  the  gracilis,  sartorius,  and  fascia 
lata.  Extemnlly^  it  is  attached  to  the  femur  behind  the  adductors  brevis 
and  longus  which  separate  it  fix)m  the  inner  vastus,  and  is  in  front  of  the 
gluteus  maximus  and  short  head  of  the  biceps,  which  separate  it  from  the 
outer  vastus.  It  is  pierced  by  the  femoral  and  perforating  arteries,  and 
by  the  branch  of  the  obturator  ner\'e8  to  the  knee  joint.   Its  upper  border 
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is  in  relation  with  the  obturator  extemuB  and  quadratus  femoris  muscles 
and  internal  circumflex  vessels. 

Action. — It  is  a  powerful  adductor  of  the  thigh,  and  projects  the  femur 
forwards  in  walking  or  running.  The  glutei  muscles,  which  are  the 
opponents  of  the  adductors,  assist  them  in  walking.  Acting  from  below, 
it  is  a  powerful  fiustor  in  maintaining  the  pelvis  erect  on  the  femur,  and 
will  also  help  in  bringing  the  pelvis  forwards. 

Varieties. — ^It  varies  in  the  degree  of  its  segmentation.  The  upper 
transverse  part  is  so  often  separated  bom  the  rest  by  the  profunda  artery, 
that  some  anatomists  have  described  it  as  a  special  muscle  called  the 
Add'iuior  minimtia*  Its  condylar  portion  has  been  seen  to  be  quite 
distinct  from  the  rest  of  the  muscle,  but  on  the  other  hand  the  muscle 
ha9  been  found  undivided,  and  its  upper  part  completely  united  to  the 
quadratus  femoris.  I  perfectly  recollect  one  well-marked  instance  of  this 
arrangement. 

Nerves. — ^The  obturator  and  great  sciatic. 

The  Psoas  and  Iliaeus,  or  Ilio-Psoas,  have  separate  origins  from  the 
lumbar  vertebras  and  innominate  bone,  but  are  joined  in  the  thigh.  The 
conjoined  part  of  these  muscles  passes  beneath  Poupart's  ligament,  and 
the  tendon  of  the  psoas  is  inserted  into  the  small  trochanter.  Its  tendon, 
which  is  at  first  within  the  substance  of  the  muscle,  is  afterwards  at  its 
outer  side  where  it  receives  the  fibres  of  the  iliaeus.  The  fleshy  iliaeus  is 
partly  inserted  with  the  tendon  of  the  psoas,  and  partly  by  fleshy  fibres 
into  a  special  triangular  impression  on  the  upper  part  of  the  femur  in 
front  of,  and  below,  the  lesser  trochanter. 

Variety.' — ^There  is  sometimes  a  small  detached  piece  of  the  iliaeus 
called  the  Uio-capeularisj  or  iliaeus  minor ;  it  arises  from  the  anterior 
inferior  spinous  process  of  the  ilium  and  is  inserted  into  the  anterior 
inter-trochanteric  line,  aud  is  closely  united  to  the  front  of  the  hip  cap- 
sule. 

Relations. — Beneath  Poupart's  ligament  the  muscles  fill  the  interval 
between  the  anterior  superior  iliac  spine  and  the  ileo-pectineal  eminence. 
In  front  of  the  iliaeus  is  the  anterior  criunl  nerve,  and  behind  it  is  the  hip 
capsule  and  a  small  bursa.  At  its  outer  border  are  the  origins  of  the 
rectus  and  sartorius,  and  at  its  inner  edge  is  the  psoas. 

In  front  of  the  psoas  is  the  femoral  artery,  behind  it  is  a  large  bursa 
separating  it  from  the  hip  capsule.  This  bursa  sometimes  communicates 
with  the  joint.  At  its  oxUer  Tnargin  are  the  rectus,  vastus  intemus,  sar- 
torius and  anterior  crural  nerve,  and  its  inner  margin  is  separated  from 
the  pectineus  by  the  internal  circumflex  vessels. 

Action. — These  muscles  flex  the  hip  joint  and  rotate  the  femur 
outwards ;  their  further  use  will  be  given  with  the  dissection  of  the  abdo- 
men. 

The  Obturator  Eztemni  is  a  flat  triangular  muscle  which  covers  the 
outer  surface  of  the  anterior  pelvic  wall.  Its  apex  is  at  the  femur,  and  its 
base  at  the  pelvis.  It  arises  from  the  outer  surface  of  the  anterior  two- 
thirds  of  the  obturator  membrane,  from  the  outer  surface  of  the  body  and 
ramus  of  the  ischium,  and  also  from  a  tendinous  arch  which  completes  the 
canal  for  the  passage  of  the  obturator  vessels  and  nerves.  Its  fibres  con- 
verge to  a  tendon  which  passes  horizontally  out  and  back  along  the  groove 
between  the  acetabulum  and  tuber  ischii,  in  contact  with  the  under  and 
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hinder  surfaceB  of  the  femoral  neck,  to  be  vnaerted  into  the  digital  or 
trochanteric  foBsa  below  the  obturator  interaue  and  gemelli. 

Relations. — Anteriorly,  with  the  pectineus,  iHo-psoaii,  gracilis,  and 
adductors  In'evis  and  magnus,  and  more  estemally  with  the  capsule  cover- 
ing the  back  of  the  hip  joint.  Poateri<iTly,  with  the  obturator  membrane, 
quadratus  femoris,  and  deep  part  of  the  obturator  nerve  which  pierces  it. 
The  obturator  vessels  and  nerves  pass  over  its  upper  border,  and  its  tendon 
ig  in  contact  with  the  lower  and  posterior  parts  of  the  hip  capsule  while  it 
is  in  the  groove  beneath  the  acetabulum. 

Action. — It  is  an  external  rotator  of  the  thigh,  and  also  a  flexor  and 
adductor,  as  when  we  sit  with  the  knees  crossed ;  it  also  sapports  the  hip 
joint  below  and  behind. 

Nerve. — The  obturator. 

Dissection, — Carefully  remove  some  of  the  fibres  of  the  obturator 
extemus,  to  bring  into  view  the  branches  of  the  obturator  artery  and 
nerve ;  or  this  dissection  may  be  left  until  after  the  Umb  has  been  re- 
moved. 

The  Obturator  Artery  is  usually  a  branch  of  the  anteriOT  division  of  the 
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internal  iliac,  and  passes  along  the  side  of  the  pelvis  to  reach  the  groove 
at  the  upper  part  of  the  thyroid  foramen,  where  it  divides  into  two 
Immches  which  encircle  the  obturator  membrane  beneath  the  muscle. 
Beneath  the  pubes  it  lies  in  an  oblique  canal  with  it«  accompanying  vein 
and  nerve.  This  canal  is  formed  partly  by  a  groove  in  ^e  bone,  and 
partly  by  fibrous  tissue.  Its  two  terminal  branches  are  external  or  lower 
and  zntemal  or  upper. 

The  External  (»^nch  curves  around  the  outer  margin  of  the  thyroid 
foramen,  supplies  the  obturator  muscles  and  the  upper  attachments  of  the 
bamstringB,  gives  off  small  branches  to  the  hip,  and  passes  along  the 
round  ligament  to  the  head  of  the  femur,  supplying  it  and  the  synovial 
fatty  tissue. 

It  anastomoses  with  the  internal  branch,  with  the  upper  branch  of  the 
internal  circumflex,  and  near  the  tuber  ischii  with  the  sciatic. 

The  Internal  Ivanch  has  a  similar  arrangement  near  the  inner  margin 
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of  the  foramen,  and  after  piercing  the  membrane  forma  a  circle  by  joining 
the  upper  branch.  It  gives  branches  to  the  obturators,  adductors,  and 
gracilis.  It  communicates  with  the  external  branch  near  the  lower  border 
of  the  obturator  membrane. 

The  varieti68  of  the  obturator  artery  have  been  given  with  the  dissec- 
tion of  femoral  hernia. 


Inb.  pndlc-irt. 


.  jM.  bonkt  of  lev. 


The  deep  part  of  the  Obturator  nerv^  gives  branches  to  the  obturator 
eztemus;  these  perforate  the  membrane  with  the  lower  branch  of  the 
artery. 

Directiona. — After  rehearsing  the  contents  of  this  paragraph  and 
thoroughly  testing  his  knowledge  on  the  body,  the  student  will,  when  the 
body  is  turned,  i)roceed  with  the  dissection  of  the  gluteal  region. 


THE  GLUTEAL  REOIOK. 

J^irections. — ^The  body  being  on  ita  face,  the  pelvis  is  to  be  raised  ou 
blocks  and  the  lower  limbs  allowed  to  hang  over  the  end  of  the  table. 
The  buttock  and  the  back  of  the  thigh  must  be  dissected  before  the  body 
is  again  turned. 

Surface  Markings. — The  bony  parts  to  be  observed  are  the  crest  of 
the  ilium,  the  sacrum,  and  the  coccyx  in  the  mid-line.  The  posterior 
superior  spine  of  the  ilium  will  be  observed  to  be  on  a  level  with  the 
second  sacral  spine.     At  the  third  sacral  spine  the  cauda  equina  ends. 
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The  sacro-iliac  synchondrosis  extends  between  the  first  and  third  sacral 
spines.  The  dissector  should  feel  the  depression  between  the  last  rib  and 
the  iliac  crest,  and  should  measure  the  distance  between  the  anterior  and 
the  posterior  superior  spinous  processes  of  the  ilium,  because  half  an  inch 
posterior  to  the  half-distance  between  these  points  is  the  spot  which  cor- 
responds with  the  outer  border  of  the  quadratus  lumborum.  An  oblique 
incision  midway  between  the  last  rib  and  crest  of  the  ilium,  the  centre  of 
which  corresponds  to  the  outer  border  of  the  quadratus  lumborum,  is  the 
best  one  to  adopt  in  the  operation  for  opening  the  descending  colon  in  left 
lumbar  colotomy.  This  portion  of  large  intestine  is  usually  devoid  of 
peritoneum  on  its  posterior  aspect,  and  is  frequently  opened  in  obstruc- 
tions of  the  rectum. 

The  other  bony  points  are  the  tuber  ischii,  and  the  great  trochanter  of 
the  femur.  Stretching  between  the  sacrum  and  the  tuber  ischii  beneath 
the  gluteus  maximus  the  student  may  feel  the  great  sacro-sciatic  ligament 
by  passing  his  finger  upwards  beneath  the  lower  border  of  the  muscle. 
His  finger  will  sink  into  the  ischio-rectal  fossa.  Between  the  tuber  ischii 
and  the  great  trochanter  run  the  greater  and  lesser  sciatic  nerves,  and  the 


Fig.  292.— Diauram  of  position  of  bodt  and  incisions  fob  dissbctino  thb 

back  of  thb  bodt. 


sciatic  artery.  The  nerves  are  a  little  nearer  the  tuber  than  the  great 
trochanter. 

The  Trochanter  major  is  an  important  surgical  landmark,  and  the 
surgeon  has  frequent  opportunity  to  examine  its  relations,  in  cases  of 
fracture,  dislocation,  or  disease  of  the  hip  joint  or  its  neighbourhood.  A 
line  passing  from  the  anterior  superior  spinous  process  of  the  ilium  to  the 
middle  of  the  tuber  ischii  is,  in  most  subjects,  on  a  level  with  the  upper 
margin  of  the  great  trochanter.  This  line  also  runs  over  the  centre  of 
the  acetabulum.  In  fractures  of  the  neck  of  the  femur,  or  when  the  head 
of  the  bone  is  completely,  or  even  partially  displaced  from  the  acetabulum, 
the  upper  part  of  the  great  troclmiter  will  either  be  above  or  below  this 
line  according  to  the  nature  of  the  injury  or  disease.  The  gluteal  fold 
which  is  formed  by  the  lower  margin  of  the  gluteus  maximus,  and  the 
subcutaneous  fat,  is  also  a  beacon  which  will  assist  the  surgeon  in  diagno- 
sing disease  or  injury  in  this  region. 

Let  the  student  sink  his  fingers  between  the  tuber  ischii  and  the 
great  trochanter,  and  also  above  the  great  trochanter,  and  if  he  now  rotate 
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the  femur  he  will  be  able  to  feel  the  movemeDts  of  the  neck  of  the  bone.' 
The  dissector  should  also  note  that  the  upper  margis  of  the  trochanter 
major  is  nearly  on  a  level  with  the  pubic  spine,  and  about  three  quarters 
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of  an  inch  lower  than  the  head  of  the  femur.  In  doubtful  caaes  of  injury 
or  disease  the  student  must  compare  the  position  of  the  great  trochanter 
to  the  other  pelvic  bonjr  prominences, -and  especially  should  note  its  rela- 
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■tive  position  with  that  of  the  opposite  side  sappOBing  the  latter  to  be 
normal. 

The  posterior  border  of  the  great  trochanter  ia  the  guide  in  excision 


FlQ.  £M.— BOKEB  AND  MUBCIiBS  OF  TBR  BACK  OF  TBK  LOWKB  UHDa.      ' 
Tb*  TwtDa  ciUram  h  by  mliUte,  ausiA  Intonn. 

;  of  the  hip,  and  its  upper  border  ia  the  spot  at  which  the  operation  of  sub- 
cutaneous osteotomy  of  the  neck  of  the  thigh  bone  is  perTormed,    It  will 
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be  noted  that  the  shape  of  this  gluteal  region  is  quadrilateral,  the  superior 
and  inferior  borders  forming  two  arcs  looking  at  each  other  by  their  con- 
cavities. The  upper  arc  is  formed  by  the  iliac  crest,  the  lower  by  the  in- 
ferior border  of  the  gluteus  maximus  covered  by  the  skin  and  fat.  The 
condition  of  this  region  with  regard  to  the  amount  of  &t,  and  with  refer- 
ence to  its  firmness  or  flaccidity,  varies  with  the  general  state  of  health. 
Sex  Also  alters  the  shape  of  the  part.  In  the  male,  the  buttock  is  rounder 
and  firmer ;  in  the  female,  it  is  larger  and  more  dependent.  Racial  pecu- 
liarity must  also  be  named.  Among  the  Hottentots,  when  the  female 
arrives  at  puberty  or  has  had  an  infant,  the  subcutaneous  &t  developes 
enormously,  giving  rise  to  a  condition  which  is  regarded  as  a  great  sign  of 
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FlO.  295.— DiAORAM  OF  INCISIONS  IN  DISSECTING  THE  BACK  OF  THE  LOWBB  LIMB. 
Another  method  which  diflfen  from  that  In  the  text.    Compare  with  flnt  flgore  of  this  secUoii. 

beauty.     In  these  KaflSr  Venuses  this  gluteal  fold  of  fat  firequently  reaches 
to  near  the  back  of  the  knee. 

In  the  erect  position  of  the  body  the  tubera  ischii  are  covered  by  the 
gluteus  maximus,  and  in  the  sitting  posture  they  support  the  body  weight 
and  are  frequently  covered  by  a  thick  pad  of  lobulated  fat  and  a  bursa. 
This  latter  when  enlarged  or  inflamed  (which  is  not  Uncommonly  the  case 
in  people  who  ride  much)  has  been  called  consequently  *The  Eider's 
Bursa.'  The  bursa  which  is  found  over  the  great  trocnanter  enlarges 
firequently  in  tailors  through  being  exposed  to  pressure  by  their  sitting  on 
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boards  or  benches  cross-legged,  and  Ib  therefore  called  'The  Tailor's 
Bursa.' 

Uamiliating  though  it  be,  it  is  an  undoubted  anatomical  &ct  that  the 
prominence  of  the  nates  is  characteristic  of  mankind  and  is  directly  asso- 
ciated with  the  acquisition  of  the  erect  position. 

The  student  should  draw  a  line  from  the  posterior  superior  spine  of 


tPoattnuKlHaot 
'-    doMludut. 


(.  CoDnniuiIcui  pemxl 


CmctinMbiK  port,  tibial  9 
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the  ilium  to  the  upper  border  of  the  trochanter  major,  with  the  thigh 
rotated  inwards.  At  the  point  where  the  upper  meets  with  the  middle 
third  of  this  line  the  gluteal  artery  leaves  the  pelvis  above  the  pyriformis 
muscle,  through  the  great  sacro-sciatic  foramen.  The  sciatic  artery  quits 
the  pelvis  about  half  an  inch  lower  than  the  gluteal.  Draw  another  line 
from  the  outer  border  of  the  tuber  iscbii  to  the  posterior  superiw  spine  of 


1.  QlDtMl  tUdlh 

3.  Pudk  lnU. 

4,  line  of  Kit.  iatmuM 


•  ind  ».  FiMtr.  full.  CI 


Fio.  298.— SnpBKFiciAL  VEiNB  or  thb  lbpt  lowkx  limb. 

uban  B»l*  in  tbt  popUtM]  tpue.    S  plnwi  Uw  dggp  fMd*  to  join  tha  ftntnl,  u 
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the  ilium.  The  pudic  arieiy  will  lie  beneath  the  spot  at  which  the  middle 
joins  the  lower  third  of  this  line.  It  then  passes  over  the  spine  of  the 
ischium  (where  it  may  be  compressed  in  case  of  need)  into  the  lesser 
sacro-sciatic  foramen. 

From  the  respective  positions  of  the  vessels  and  nerves  it  will  be  ob- 
served^ that  when  sitting  upright  the  nerves  are  not  liable  to  pressure, 
but  become  pressed  upon  when  we  «it  sideways.  When  seated  on  firm  and 
even  seat^  the  bones  sustain  the  pressure,  but  when  resting  on  soft  supports 
the  pressure  reaches  the  blood-vessels  through  the  soft  structures  and 
hampers  the  arterial  flow  down  to  the  limbs  and  the  venous  reflux  into 
the  pelvis,  and  thus  predisposes  to  piles,  and  uterine  disorders  in  the 
female. 

Directiona. — Make  an  incision  along  the  iliac  crest,  continuing  along 
the  middle  of  the  sacrum  to  the  end  of  the  coccyx.  From  this  point  make 
another,  following  the  gluteal  fold  down  and  outwards  to  six  inches  below 
the  great  trochanter.  Reflect  the  skin,  and  note  that  it  is  coarse  and 
thick,  being  much  exposed  to  pressure  and  friction.  Seek  the  cutaneous 
vessels  and  nerves  which  will  be  found  along  the  iliac  crest  and  at  the  sides 
of  the  sacrum  and  coccyx. 

Cutaneous  Nerves* — Piercing  the  deep  fascia,  near  the  iliac  crest  and 
over  the  aponeurosis  covering  the  gluteus  medius,  will  be  found,  most 
anteriorly,  offsets  of  the  lumbar  nerves,  posteriorly  branches  from  the 
last  dorsal,  and  between  the  two,  the  iliac  branch  of  the  ilio-hypogastric 
nerve,  and  curving  backwards  below  the  anterior  iliac  spine  and  the  great 
trochanter,  will  be  found  the  posterior  branches  of  the  external  cutaneous 
nerve,  if  these  have  not  been  removed  in  the  dissection  of  the  front  of  the 
thigh.  Piercing  the  origin  of  the  gluteus  maximus  will  be  found  branches 
of  the  sacral  nerves.  The  cutaneous  nerves  are  accompanied  by  cutaneous 
arteries  which  come  from  the  sacral,  lumbar,  superficial  circumflex,  iliac, 
gluteal,  and  external  circumflex  arteries  ;  and  also  by  cutaneous  veins.  At 
the  outer  border  of  the  erector  spinas  two  or  three  filaments  of  the  posterior 
branches  of  the  lumbar  nerves  will  also  be  seen.  In  the  fet  over  the  lower 
border  of  the  gluteus  maximus  the  student  must  find  branches  frt)m  the 
small  sciatic.  Some  of  these  curve  up  over  its  lower  border,  and  others 
{)ass  inwards  to  the  perineum  (long  pudendal),  and  inner  side  of  the  thigh, 
and  some  course  up  and  down.  These  branches  of  the  small  sciatic  nerve 
are  accompanied  by  cutaneous  branches  of  the  sciatic  artery. 

Dissection. — ^The  thin  fascia  covering  the  gluteus  maximus  must  be 
removed,  and  after  reflecting  the  cutaneous  vessels  and  nerves  the  thigh 
must  be  adducted  and  rotated  inwards  to  render  tense  the  fibres  of  the 
muscle.  Remove  the  fat  and  fascia  and  clean  the  muscle  either  from  above, 
down,  or  vice  versd* 

The  Fascia  of  the  gluteal  region  is  continuous  with  that  enveloping  the 
thigh,  and  is  attached  to  the  posterior  margin  of  the  iliac  crest,  and  to  the 
sides  of  the  sacrum  and  coccyx.  It  is  much  thicker  over  the  gluteus  medius 
to  which  it  gives  partial  origin,  and  is  called  the  gluteal  aponeurosis. 
At  the  upper  border  of  the  gluteus  maximus  it  divides  into  three  thin 
layers. 

The  Superficial  Layer  covers  the  gluteus  maximus,  and  is  united  to 
the  skin  by  fibrous  tracts,  and  from  its  deep  surface  are  given  off  cellular 
septa,  which  subdivide  the  fibres  of  the  muscle  into  distinct  bimdles.     The 
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middle  layer  passes  underaeath  tbe  gluteus  maximua,  and  joins  the 
superficial  at  its  lower  border  forming  a  comjilete  sheath  for  it.  The  two 
layers  after  meeting  are  continued  outwards  to  join  the  fascia  lata.  At 
the  inner  and  upper  parts  it  passes  to  the  jierineum  and  is  attached  to  the 
great  sacro-sciaUc  ligament  with  the  inferior  aponeurosis  of  the  levator  ani. 
Towards  the  middle  line  it  is  6ied  to  the  sacrum  and  coccyx.  The  rfeep 
Layer  covers  the  glutetis  medius  and  is  attached  inferiorly  to  the  great 
saero-sciatic  ligament. 

The  Oluteu  Maximal  is  the  largest  muscle  of  the  body,  and  the  most 
superficial  in  this  region,  and  extends  from  the  back  of  the  pelvis  to  the 
upper  part  of  tbe  femur  and  fascia  lata.  It  is  a  broad  and  thick  fleshy 
mass  of  a  quadrilateral  shajie,  and  its  structure  is  coarse,  being  made  up  of 
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many  bundles  of  separat*  muscular  fasciculi  lying  j>arallel  with  each  other. 
Its  origin  is  i«rtly  bony  and  jwrtly  tendinous.  It  arises  from  the  superior 
curved  line  of  the  ilium,  and  the  )H>!<terior  third  of  the  iliac  crest,  and 
from  an  imprension  of  the  bone  below  it.  From  the}Hwterior8urfeceof  the 
last  piece  of  the  sacrum,  irom  the  side  of  the  coccyx,  from  the  a))oneurosi8 
covering  the  multifidus  spins',  and  from  the  back  of  the  great  sacro-sciatic 
and  jK)sterior  sacral  ligaments.  The  fibres  pass  obliquely  down  and  out  to  be 
inserted,  thus  ;  those  forming  the  larger  upper  [wrtion  of  the  muscle  con- 
verge and  terminate  in  a  thickish  lamina  which  jmsses  over  the  great  tro- 
chanter to  be  inserted  into  the  fascia  lata  on  the  outer  side  of  the  thigh. 
The  lower  jtortion  of  the  muscle  is  inserted  for  abi^ut  three  inches  into 
the  rough  Hue  leading  from  the  linea  asi>era  to  the  great  trochnnter.     This 
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muscle  reeembles  th«  deltoid  of  the  arm  in  formiug  a  prominence  protect- 
ing the  joint  also  in  its  coarse  texture.  There  are  usnall;  three  eynovial 
bursee  beneath  it ;  one  of  large  size  and  generally  multilocular  separates 
it  from  the  great  trochanter ;  another  exists  between  its  tendon  uid  the 
origin  of  the  vastus  extemus ;  and  a  third,  which  is  inconstant,  is 
situated  over  the  taber  ischii. 

Relation.— \i6  euperjidal  relations  are  unimportant  and  have  already 
been  given.  Its  deep  relatioTia  vrill  be  seen  on  reflecting  the  muscle  and 
after  a  little  cleaning.  They  are  from  above  downwards.  The  posterior 
eur&ce  of  the  ilium,  the  sacrum  and  coccyx.  The  great  sacro-Bciatic  liga- 
ment, a  email  portion  of  the  lesser  ligament,  the  tuber  ischii,  and  the 
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great  trochanter.  The  muscles  are  the  posterior  third  of  the  gluteus 
medius ;  the  pyriformis,  gemelli,  obtiu^tor  int^mus,  quadmtus  femoris, 
the  origins  of  the  biceps,  semi-tendinoans,  semi-membranosus,  and  adduc- 
tor magnus.  The  vessels  are  the  gluteal  artery  and  vein  above  the 
pyriformis,  and  below  it  the  sciatic  and  internal  pudic  vessels  and  nerves, 
and  nerve  to  the  obturator  infemus  muscle.  The  superior  gluteal  nerve 
accompanies  the  gluteal  artery  above  the  pyriformis.  The  upper  ixrrder 
is  connected  with  the  gluteus  medius ;  its  lowtr  border  is  free,  is  longer 
and  thicker  than  the  upper,  and  beneath  it  the  sciatic  vessels  and  nervea 
and  the  origins  of  the  hamstring  muscles  issue. 


DISSECTION  OF  THE  LOWER  LIMB.  415 

Actions. — Acting  from  above  it  extends  the  feoiiir  and  also  abducts 
and  rotates  it  out.  It  is  also  a  tensor  of  the  &scia  lata.  Acting  from 
below  it  fixes  the  pelvis  upon  the  bead  of  the  femur  maintaining  the  erect 
position.  In  standing  on  one  leg  it  can  turn  the  face  to  the  opposite  side 
b;  draving  the  sacrum  towards  the  femur.  If  the  hip  joint  be  bent,  as 
in  sitting,  it  can  act  as  an  extensor  by  moving  back  the  pelvis,  and  is  the 
chief  mUHcIe  in  raising  the  trunk  from  a  stooping  posture. 

Nerves.—  It  is  supplied  in  its  lower  two-thirds  by  the  inferior  gluteal 
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branches  of  the  small  sciatic  nerve.  Its  upper  third  being  supplied 
directly  from  the  sacral  plexus. 

Varidiea. — It  may  be  partly  or  entirely  bi-laminar.  It  may  be  con- 
nected with  an  extra  muscle,  the  agitator  caudce,  which  is  attached  to  the 
lowest  piece  of  the  sacrum,  and  to  the  coccyx.  It  may  only  be  attached 
to  the  last  two  sacral  vertebrGe,  or  may  have  a  high  fascial  slip  of  coigin 
from  the  lumbar  ^wneurosie. 

IHaaeetion, — Cut  through  this  muscle  near  its  origin,  being  careful  of 
the  great  sacro-sciatic  ligament  beneath  it  j  note  the  origin  of  its  lower 
fibres  frx>m  this  ligament.     The  veaeels  and  fascia  beneath  the  muscle  will 
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be  a  guide  to  its  depth.  When  these  are  reached  the  muscles  should  be 
thrown  downwards ;  all  vessels  and  nervea  eoteriD^  it  being  divided- 
Clean  away  the  fat  and  connective  tiesue  between  the  pelvis  and  the  tro- 
chanter, and  the  latter  and  tuber  ischii,  being  careful  of  the  vessels  and 
nerves.  Seek  the  burste  over  the  great  trochanter,  the  tuber  iBcbii,  and 
between  the  insertion  of  the  gluteus  maximus  and  the  origin  of  the  vastiui 
extemuB,  then  throw  towards  the  middle  line  the  origin  of  the  great 
gluteus  and  trace  the  sacral  nerves  to  the  surface  of  the  great  sacro-sciatic 
ligament.  Ou  tracing  these  oSsets  to  their  origin  they  will  be  found  to 
come  from  the  loop  of  the  outer  posterior  branches  of  the  first  three  sacral 
nerves  on  the  great  sacro-sciatic  ligament.  The  looped  arrangement  will 
be  seen  on  removing  a  fibrous  layer  which  covers  them.     They  should  be 
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traced  inward  beneath  the  multifidue  spinfe  to  the  posterior  sacral 
foramina. 

The  Olnteu  Kedins  is  situated  mainly  in  front  of  the  masimus ;  is 
broad,  thick,  and  triangular,  and  passes  from  the  outer  surface  of  the  ilium 
to  the  femur.  Its  base  arises  from  between  the  erert  and  superior  curved 
line  of  the  ilium,  and  from  the  gluteal  aponeurosis  covering  its  anterior 
part.  The  fibres  converge  to  a  strong  flattened  tendon  which  forms  its  apex, 
and  which  is  inserted  into  the  oblique  line  at  the  outer  surface  of  the 
great  trochanter,  extending  from  the  tip  behind  to  the  root  in  frx)nt.  A 
small  bursa  is  found  between  it  and  the  great  frochsnter. 

Relatione. — Above,  at  its  posterior  third  is  the  gluteus  maximus.  Be- 
hind are  the  cutaneous  vessels  and  nerves  before  mentioned.  The  tensor 
fiiBciie  femoriB  and  deep  fascia  are  superficial  to  it  iu  front.     Its  anterior 
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inferior  border  ie  blended  with  the  gluteus  minimus  and  tensor  iaacm 
femoris,  and  its  posterior  edge  is  parallel  with  the  pyrifbrmis ;  the  gluteal 
vessels  and  superior  gluteal  nerve  being  between.  Its  deep  aurfece  is  ia 
relation  with  the  gluteus  minimus  and  the  gluteal  vessels  and  superior 
gluteal  nerve. 

Actions, — Acting  from  above  it  abducts  and  extends  the  thigh.  Its 
anterior  fibres  rotate  the  femur  in,  and  the  posterior  rotate  it  out.  In 
walking  it  assists  the  adductors  in  moving  the  femur  forwards.  Acting  from 
the  femur  it  supports  the  pelvis,  and  consequently  the  spine  upon  the  head 
of  the  femur. 

Nerve. — It  is  supplied  by  the  superior  gluteal  nerve. 

VaHetiea. — This  muscle  may  also  be  bi-laminar.     It  may  be  joined 
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behind  to  the  tendon  of  the  pyriformis  by  an  aponeurotic  slip,  or  once  in 
fifteen  subjects  a  bursa  (Loder's  bursa)  may  separate  them. 

Dissection. — Detach  the  muscle  near  its  origin  and  near  its  insertion, 
separate  it  ftom  the  minimus  to  which  its  anterior  border  is  closely 
blended,  and  reflect  it.  The  divisions  of  the  gluteal  artery  and  the  superior 
gluteal  nerve  will  now  be  exposed,  and  must  be  cleaned.  The  branches 
of  the  artery  to  this  muscle  will  be  cut  in  reflecting  it. 

The  Oloteal  Artery  is  the  largest  branch  of  the  internal  iliac,  and  is 
apparently  the  continuation  of  the  posterior  division  of  that  vessel.  Only 
the  part  of  it  external  to  the  peh-is  is  now  dissected.  It  is  a  thick  short 
trunk,  which  leaves  the  pelvis  above  the  upi)er  border  of  the  pyriformia, 
and  at  once  divides  into  a  superficial  and  deep  branch.  The  superficial 
branch  passes  up  beneath  the  gluteus  maximus,  giving  numerous  twiga 


HTMAS  MOJWHOI/JOr. 


wbiiiti  ^^.'JiAj  tLat  ma.i<;;«i  and  tb*  ^icin  p-.v-^rcig  it,  ani  abo  liat  orer  the 
tEM^mm,  and  aiia.*T/iTO(-/4fe9  wrh  tLe  j»tt*r.'yrbraEO&»«of  tt*  nail  arteiies. 
Tl.*:  -i*^  hmftJ:A  rrnw  np  and  ont.  brf»'TtiTi  the  ziitcas  mediae  aad  mim- 
(f.-i*.  arji  diti'l*;*  iri'i>  two,  ooe  being  iGp«>.ir.  tiie  otL^r  infervir.    The 
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superwr  mns  along  the  upper  border  of  the  gluteus  medins  towards  the 
aaterior  Biiperior  spine,  anaatomoaing  with  the  circumflex  iliac,  and  ascend- 
ing branch  of  the  external  circumflex  artery.  The  inferior  branch  passes 
down  and  out  with  the  nerve  over  the  gluteus  medius  to  the  great  tro- 
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chaoter,  sapplying  the  glutei  and  tensor  fasciie  latie,  and  inosculates  with 
the  ascending  branches  of  the  external  circumflex  artery.  Some  branches 
pierce  the  gluteus  medios  to  nourish  the  hip  joint.  The  gluteal  vein 
enters  the  pelvis  above  the  pyrifonnis  and  ends  in  the  internal  iliac  vein. 
It  ia  accompanied  by  some  lymphatic  vessels  which  debouch  into  the 
lumbar  glands. 

The  Snperior  Olateal  Herve  is  given  oS  from  the  back  part  of  the 
lumbo-sacral  cord,  and  leaves  the  pelvis  through  the  great  sacro-sciatic 
foramen,  above  the  pyrifonnis  in  company  with  the  gluteal  artery,  and 
divides  into  a  superior  and  inferior  branch.     The  former  runs  along  the 
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line  of  the  gluteus  medius  and  minimus,  supplying  both  these  muscles. 
The  latter  crosses  the  lesser  glutei,  supplying  tliem,  and  ends  in  the  under 
sur&ce  of  the  tensor  fascise  feraoris,  passing  nearly  to  its  lower  end. 

The  Oluteoa  ICinimiu  is  the  smallest  of  the  glutei,  is  triangular,  and 
is  placed  immediately  beneath  the  medius.  It  passes  from  the  back  of 
the  ilium  over  the  posterior  and  upper  surface  of  the  hip  joint  to  the  great 
trochanter.  It  arises  from  the  surbce  between  the  middle  and  inferior 
curved  lines  on  the  dorsum  ilii,  and  from  the  upper  margin  of  the  great 
sacro-sciatic  foramen.     The  fibres  pass  to  the  deep  surface  of  an  apo- 
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neuTosiB  which  ends  in  a  tendon  which  is  inserted  into  an  impressioa  on 
the  anterior  border  of  the  great  trochanter,  where  it  is  blended  anteriorly 
with  the  glutens  medius  and  with  the  capsule  of  the  hip.  A  bursa  is 
often  found  between  its  tendon  and  the  great  trochanter 

Relations. — Superficial  to  it  are  the  gluteus  medius,  the  gluteal 
vessels  and  superior  gluteal  nerve.  By  its  deep  surface  with  the  ilium, 
the  long  head  of  the  rectus,  and  the  back  of  the  capsular  ligament.  Its 
anterior  border  is  blended  with  the  medius,  and  the  posterior  overlays 
the  pjriformia  with  which  it  is  often  joined. 


Fii;.  HOfi.— Muscles  at  the  back  op  the  left  hip. 

Thfr  irrmt  h'latLc  lEgfunent  Is  sjinim. 

Actions.— \t  abducts  and  rotates  outwards  the  femur,  and  in  walking 
it  and  the  medius  bring  the  limb  forward.  Acting  from  the  femur  it  will 
steady  the  pelvis  on  the  head  of  the  thigh  bone,  and  assist  the  medius  in 
balancing  the  trunk  on  the  femur,  and  standing  on  one  leg. 

Nerve. — The  superior  gluteal. 

Varieties. — It  may  be  divided  into  an  anterior  and  posterior  part,  or 
may  send  slips  to  the  outer  part  of  the  origin  of  the  vastus  exterous,  the 
pyriformia,  or  superior  gemellus,  and  it  may  be  divided  into  an  anterior 
and  posterior  ])art. 
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Diaaection, — Reflect  this  muscle  by  cutting  through  it  near  it«  origin. 
Seek  the  long  head  of  the  rectus  beneath  it  and  close  above  the  hip  joint. 
On  throwing  down  the  muscle  towards  its  insertion  its  intimate  connec- 
tion with  the  hip  capsule  will  be  evident.  The  deep  vessels  to  the  joint 
will  also  be  noticed.  The  long  outer  or  reflected  head  of  the  rectus  will 
now  be  neen  to  reach  almost  horizontally  outwardd  to  a  groove  above  the 
margin  of  the  acetabulum.  It  should  be  traced  forward  to  its  junc- 
tion with  the  short  head  of  the  rectut^,  and  its  connection  with  the  capsule 
of  the  hip  must  be  made  evident. 

The  PyrifbrmiB  is  triangular  and  flat,  and  runs  parallel  with  the  pos- 
terior margin  of  the  gluteus  medius.     It  arises  within  the  pelvis  from  the 
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front  of  the  sacrum  by  three  fleshy  digitationa  between  the  first,  second, 
and  third  anterior  sacral  foramina.  A  few  fibres  come  from  the  inner 
margin  of  the  great  sacro-sciatic  foramen,  and  from  the  anterior  surface  of 
the  great  sacro-sciatic  ligament.  It  leaves  the  pelvis  through  the  great 
sacro-sciatic  foramen,  and  is  inserted  by  a  rounded  tendon  into  the  upper 
border  of  the  great  trochanter  between  the  two  lesser  glutei,  being  often 
blended  with  the  tendon  of  the  obturator  intemus. 

Relatimis. — Its  pelvic  relation   will   be   seen   in  another  dissection. 
External  to  the  jielvis  its  anterior  surface  is  in  contact  with  the  inno- 
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minate  bone  and  capsular  ligament.  Its  posterior  surface  is  in  relation 
with  the  gluteus  maximtis.  Its  upper  border  with  the  gluteus  medius 
and  minimus,  being  separated  from  it  by  the  gluteal  vessels  and  superior 
gluteal  nerve.  By  its  lower  border  it  is  in  relation  with  the  gemellus 
superior ;  the  sciatic  vessels  and  nerves,  the  internal  pudic  vessels  and 
nerve,  and  the  nerve  of  the  obturator  intemus,  passing  out  and  into  the 
pelvis  between  the  muscles.  At  its  insertion  it  is  covered  by  the  gluteus 
medius,  and  is  separated  from  the  hip  joint  by  the  gluteus  minimus. 

Action, — It  is  an  external  rotator  when  the  femur  is  pendant,  and  if 
the  hip  be  bent  it  abducts  the  limb.  It  also  draws  the  pelvis  forward  if  it 
have  been  inclined  backwards.  When  both  limbs  are  fixed  these  muscles 
balance  the  pelvis  and  steady  it  on  the  femoral  head.  In  standing  on  one 
leg  it  can  rotate  the  trunk  to  the  opposite  side. 

Nerves. — Special  branches  from  the  sacral  plexus. 

Varieties, — It  may  be  absent.  It  is  often  pierced  by  the  great  sciatic 
nerve  or  by  its  outer  branch,  when  it  divides  high  up  and  is  thus  more  or 
less  completely  divided  into  two  portions.  It  may  be  blended  with  the 
gluteus  medius  or  minimus,  obturator  intemus  or  superior  gemellus,  and 
may  have  only  one  or  two  attachments  to  the  sacrum,  and  be  inserted  into 
the  back  of  the  hip  capsule. 

Dissection, — Cut  through  the  pyriformis  at  its  middle  and  reflect  it. 
Then  trace  the  sciatic  and  pudic  vessels  and  nerves  to  their  source  and 
termination,  as  far  as  the  present  position  of  parts  will  allow.  Some  small 
nerves  to  the  hip  joint,  to  the  obturator  intemus,  gemellus  superior  Mid 
inferior,  and  quadratus,  will  be  seen  by  raising  the  great  sciatic  nerve. 

Blood  Vessels,— The  Sciatio  Artery  is  the  larger  of  the  two  terminal 
branches  of  the  anterior  division  of  the  internal  iliac,  and  supplies  the 
gluteal  region  at  its  lower  part,  the  gluteal  artery  supplying  the  upper. 
It  leaves  the  pelvis  through  the  lower  part  of  the  great  sacro-sciatic  fora- 
mina behind  and  external  to  the  internal  pudic,  and  passes  between  the 
pyriformis  and  coccygeus,  and  accompanies  the  small  sciatic  nerve  between 
the  trochanter  major  and  tuber  ischii,  passing  over  the  gemelli  and  obtu- 
rator muscles  to  the  lower  border  of  the  gluteus  maximus.  Here  it  gives 
oflF  several  branches  which  accompany  the  superficial  oflFsets  of  its  com- 
panion nerve,  and  after  supplying  the  deep  muscles  it  is  much  reduced  in 
size,  and  is  continued  along  the  back  of  the  thigh.  External  to  the  pelvis 
its  branches  are  the  coccygeal^  inferior  glutealy  comes  nervi  ischiaticiy 
rnuscular  and  articular. 

The  Coccygeal  Branch  is  given  oflF  close  to  the  foramen ;  it  pierces  the 
great  sacro-sciatic  ligament,  and  the  gluteus  maximus  which  it  supplies, 
and  passes  to  the  skin  and  cellular  tissue  at  the  back  of  the  coccyx  and 
lower  part  of  the  sacrum,  and  anastomoses  with  its  fellow. 

The  Inferior  Gluteal  Branches  are  three  or  four,  and  supply  the  gluteus 
maximus. 

The  Comes  Nervi  Ischiaticiy  or  companion  to  the  great  sciatic  nerve, 
is  a  long,  slender,  and  somewhat  tortuous  branch  which  pierces  or  enters 
the  nerve  near  the  pelvis  and  runs  in  its  substance  to  the  lower  i)art  of 
the  thigh. 

The  Muscular  Branches  enter  the  obturator  intemus,  gemelli,  and 
quadratus.  The  branch  to  the  latter,  accompanied  by  the  nerve  to  that 
muscle,  passes  beneath  the  gemelli  and  obturator  intemus,,  giving  branches 
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to  the  iDferior  gemellus  and  the  hip  joint.  These  anaetomose  with  the 
gluteal,  internal  and  external,  circumfiex  and  superior  perforating  arterieii 
in  the  upper  part  of  the  hamstring  muscles. 


3.  F>dlc  *. 
a.scutJc*. 

«.  FInt  pcrfmUDg 
«*.  lu  tnDcfa  lo  a«: 


0  POPLITBAL  SPA 


The  Articular  BraTiches  are  distributed  to  the  back  of  the  hip  joint. 
The  AnasUmiotie  Branch,  YsniMe  in  size,  [jassea  to  the  root  of  the 
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great  trochanter,   where  it  joins  the  gluteal,  and  ascending  branch  nf 
internal  circumflex. 

The  Fndio  Artery  is  the  smaller  of  the  two  terminal  branches  of  the 
anteiior  division  of  the  internal  iliac,  and  is  smaller  in  the  female.  It 
auppliea  the  perineum  and  the  external  organs  of  generation.  Only  s 
small  portion  of  the  vessel  is  now  visible.  This  passes  down  and  out 
through  the  lower  ^xirtion  of  the  great  sacro-sciatic  foramen  and  quits  the 
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pelvis  between  the  pyriformis  and  coccygeus,  and  crossing  the  spine  of  the 
ischium  lies  internal  to  the  sciatic  artery  and  enters  the  perineum  through 
the  lesser  sacro-sciatic  foramen  on  the  inner  side  of  the  tuber  ischii,  within 
the  obturator  fascia. 

Varietiea. — It   may   be  small  or  defective  in  some  of  its  branches. 
These  will  be  noticed  in  the  dissection  of  the  perineum  and  iielvis. 
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The  perineal  portion  of  the  artery  has  been  dissected  with  that  region. 
A  small  branch  passes  over  the  back  of  the  sacrum  and  inosculates  with  the 
branches  of  the  gluteal  and  sciatic  vessels,  and  a  twig  from  it  accompanies 
the  nerve  to  the  obturator  intemus. 

The  veins  accompanying  the  pudic  and  sciatic  arteries  receive  branches 
corresponding  to  those  of  the  artery,  and  pass  into  the  pelvis  through  the 
foramen  below  the  pyriformia  and  empty  into  the  internal  iliac  vein. 
Lymphatic  vessels  accompany  these  veins. 

Nerves. — ^The  sciatic  and  pudic  nerves  leave  the  pelvis  below  and  in 
front  of  the  pyriformis,  the  former  supplying  the  lower  limb  mainly  beyond 
the  gluteal  region ;  the  latter  being  destined  for  the  perineum  and  outer 
genital  organs. 

The  Small  Soiatio  Verve  comes  from  the  anterior  primary  branches  of 
the  third  and  fourth  sacral  nerves.  It  accomi>anies  the  sciatic  artery  to 
the  lower  border  of  the  gluteus  maximus,  where  it  gives  several  cutaneous 
branches  up  and  down,  which  have  already  been  dissected.  It  then  passes 
along  the  back  of  the  thigh  beneath  the  fascia  lata,  and  becoming  smaller, 
it  pierces  the  deep  fascia  at  the  lower  part  of  the  popliteal  region,  and 
becoming  cutaneous  accompanies  the  external  saphenous  vein  to  below  the 
middle  of  the  leg,  where  it  communicates  with  the  external  saphenous 
nerve.  Its  branches  are  cutaneous,  and  two  or  three  muscular  to  the 
gluteus  maximus. 

The  Inferior  Gluteal  are  its  muscular  branches.  They  are  large,  and 
are  distributed  to  the  imder  surface  of  the  gluteus  maximus  in  its  lower 
two-thirds. 

The  Cutaneous  Branches  are  internal,  ascending,  and  descending. 
The  Internal  Cutaneous  Branches  supply  the  skin  at  the  upper  and 
inner  side  of  the  thigh  at  its  posterior  aspect.  One  branch  longer  than  the 
rest,  called  the  inferior  pudendal^  curves  forward  below  the  tuber  ischii, 
pierces  the  fascia  lata  on  the  outer  side  of  the  ischiatic  ramus,  and  sup- 
plies the  skin  of  the  scrotum  or  labium,  joining  the  superficial  perineal 
nerve. 

The  Ascending  set,  two  or  three  in  number,  supply  the  skin  and  fascia 
over  the  lower-third  of  the  great  gluteus. 

The  Descending  filaments  cross  along  the  outer  side  of  the  thigh,  and 
supply  the  integument  as  far  as  its  middle. 

The  Great  Sciatio  is  the  largest  nervous  trunk  in  the  body,  measuring 
about  three  quarters  of  an  inch  in  breadth.  It  is  the  continuation  of  the 
lower  part  of  the  sacral  plexus,  and  is  formed  by  the  anterior  primary 
branches  of  the  four  first  sacral  nerves.  It  leaves  the  pelvis  through  the 
great  sacro-sciatic  foramen,  in  front  of,  and  then  below,  the  pyriformis. 
It  passes  between  the  great  trochanter  and  tuber  ischii,  along  the  back  of 
the  thigh,  resting  on  the  obturator  and  two  gemelli,  quadratus  femoris, 
and  abductor  magnus,  external  to  the  small  sciatic  nerve  and  the  sciatic 
artery,  and  under  the  long  head  of  the  biceps,  and  at  the  lower  third  of 
the  femur  divides  into  its  two  large  terminal  branches,  viz.  the  internal 
and  external  popliteal  nerves.  It  may  divide  at  any  point  between  the 
sacral  plexus  and  the  lower  third  of  the  thigh.  When  it  divides  high  up 
the  two  nerves  run  side  by  side,  or  at  their  commencement  they  may  be 
separated  by  the  pyriformis,  or  one  of  them  may  pierce  it.  It  supplies  the 
muscles  of  the  back  of  the  thigh  and  those  of  the  leg  and  foot,  and  nearly 
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the  whole  of  the  skin  of  the  leg.  It  does  not  usually  give  any  branch  to 
the  buttock,  but  one  or  two  articular  filaments  to  the  hip  may  come  from 
it  and  pierce  the  back  of  the  capsule.  These  and  the  muscular  branches 
are  given  off  before  the  nerve  divides  into  the  popliteals,  the  muscular 
being  given  oflF  beneath  the  biceps  and  supplying  the  biceps,  semitendi- 
nosus,  semimembranosus,  and  part  of  the  adductor  magnus. 

The  Fndic  Verve  comes  usually  from  the  third  and  fourth  anterior 
primary  branches  of  the  sacral  plexus,  and  leaves  the  pelvis  in  the  same 
way  as  the  sciatic  nerves,  crossing  the  ischiatic  spine  in  company  with  the 
artery,  and  passing  to  the  perineum  through  the  lesser  sacro-sciatic  fora- 
men. It  does  not  give  oflF  any  branch  to  the  buttock,  and  it  is  generally 
internal  to  the  artery. 

Muscular  BraTichee  are  given  oflF  from  the  sacral  plexus  to  the  upper 
part  of  the  gluteus  maximus  and  the  external  rotators,  excepting  the  ob- 
turator extemus.  The  nerve  to  the  obturator  intemus  accompanies  the 
pudic  nerve  over  the  ischial  spine  and  through  the  lesser  notch  to  the 
inner  surface  of  the  muscle.  The  nerve  to  the  superior  gemellus  is  small 
and  enters  its  superficial  siuface  at  its  inner  end.  The  nerve  to  the  quad- 
ratus  and  inferior  gemellus  is  very  small,  and  is  accompanied  by  an  artery, 
acd  passes  beneath  the  gemelli  and  obturator  intemus  to  end  in  these 
vessels.  It  gives  articular  filaments  to  the  hip.  This  nerve  sometimes 
comes  from  the  upper  part  of  the  great  sciatic.  Some  articular  filaments 
are  given  oflf  from  the  plexus  and  pierce  the  back  of  the  capsular  ligament. 

Disaection, — ^Hook  aside  the  sciatic  nerves,  and,  if  necessary,  reflect 
the  sciatic  artery  and  its  branches ;  rotate  the  Umb  inwards,  and  clean  the 
obturator  and  gemelli.  Separate  the  quadratus  femoris  from  the  upper 
border  of  the  adductor  magnus,  and  between  them  define  the  tendon  of 
the  obturator  extemus,  being  careful  of  the  ascending  branch  of  the  external 
circumflex  artery,  which  passes  up  along  the  upper  border  of  the  adductor 
magnus. 

The  OemelluB  Superior. — The  Gemelli  are  two  small  muscular  bundles 
accessory  to  the  tendon  of  the  obturator  intemus,  which  is  received  in  a 
groove  between  them.  The  superior  is  the  higher  and  smaller  of  the  two, 
and  arises  from  the  outer  and  lower  part  of  the  ischial  spine,  and  is  inserted 
into  the  upper  part  of  the  obturator  tendon.     It  is  often  absent. 

Relations. — The  scialic  vessels  and  nerves  rest  on  it,  and  its  deep 
surface  is  in  contact  with  the  upper  part  of  the  hip  capsule. 

Nerve. — From  the  sacral  plexus. 

The  Oemelltts  inferior  is  more  constant  and  larger  than  the  superior. 
It  arises  from  the  upper  part  of  the  hinder  border  of  the  tuberosity  of  the 
ischium  and  blends  with  the  lower  part  of  the  obturator  tendon.  It,  with 
the  superior,  accompany  this  tendon  to  the  upper  border  of  the  great 
trochanter.     It  is  not  so  frequently  absent  as  the  superior. 

Relations. — On  its  posterior  surface  are  the  sciatic  vessels  and  nerves, 
its  anterior  surface  is  in  contact  with  the  back  of  the  capsular  ligament  of 
the  hip,  and  its  lower  border  is  in  contact  with  the  tendon  of  the  obturator 
extemus  and  with  the  quadratus  femoris. 

Actions. — They  assist  the  obturator  intemus. 

Nerve. — From  the  sacral  plexus. 

The  Obturator  intemus  arises  inside  the  pelvis.  Its  origin  cannot  now 
be  seen.     Its  fibres  pass  back  and  down,  and  end  in  four  or  five  tendinous 
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bandfl  on  ita  deep  sur&ce.     These  are  reflected  over  the  inner  trochlear 
sur&ce  of  the  ischiatic  tuberosity  at  a  right  angle.     It  leaves  the  pelvis  by 
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the  lesser  foramen  and  the  tendinous  hands  join  in  a  single  flat  tendon, 
which  passes  horiEontally  out,  and  after  receiving  the  gemelli,  which  meet 
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beneath  it,  is  inserted  intothe  upper  border  of  the  great  trochanter  in  front 
of  the  pyriformis  with  which  it  ia  blended.  Near  its  insertion  the  gemelU 
cover  the  tendon.  The  inner  surface  of  the  tuberosity  is  grooved  for  the 
receptipD  of  the  tendon,  and  is  covered  with  tibro-cartilage  and  lined  hy  a 
large  synovial  bursa.  A  longish  synovial  sac  ia  commonly  found  between 
the  tendon  and  the  hip  capsule.  It  sometimes  communicates  with  that 
between  the  tendon  and  the  tuberosity  of  the  ischium,  the  two  then  form- 
ing one  sac. 

Bdationg. — The  sciatic  vessels  and  nerves  rest  on  itspoefmor  «ur/a«. 
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and  its  anterlfyr  aurfact  is  in  contact  with  the  back  of  the  capsular  liga- 
ment. 

Actiona. — It  abducts  and  rotates  out  the  femur.  Acting  from  below  it 
will  erect  the  pelvis  and  balance  it  on  the  femur,  and  if  standing  on  one 
leg  it  will  take  the  pelvis  to  the  opposite  side. 

Nerve. A  special  branch  from  the   sacral   plexus  coming  from  the 

junction  of  the  lumbo-sacml  with  the  first  sacral. 

The  Qoadratns  Femorii  is,  as  its  name  expresses,  a  quadrilateral  muscle. 
It  is  flat  and  short,  and  passes  horizontally  out  from  the  ischium  to  the 
great  trochanter  between  the  inferior  gemellus  and  the  upjwr  edge  of  the 
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adductor  magnus.  It  arises  from  the  outer  edge  of  the  tuber  ischii,  by 
the  side  of  the  origins  of  the  semi-membranosus  and  adductor  magnus, 
and  is  inserted  into  the  upper  part  of  the  linea  quadrati  on  the  posterior 
surface  of  the  great  trochanter,  and  for  about  two  inches  along  the  upper 
end  of  the  femur  above  the  attachment  of  the  great  trochanter.  There 
is  often  a  bursa  between  it  and  the  trochanter. 

Relations. — Behind  it  the  gluteus  maximus  and  sciatic  vessels  and 
nerves ;  in  front  the  obturator  extemus,  the  trochanter  minor  (from 
which  it  is  separated  by  a  small  bursa),  the  hip  capsule,  the  internal  cir- 
cumflex vessels,  and  the  nerves  and  vessels  supplying  it.  Above  is  the 
gemellus  inferior,  and  between  its  lower  border  and  the  upper  edge  of  the 
adductor  magnus  is  found  one  of  the  terminal  branches  of  the  internal 
circumflex  artery.     Its  upper  border  is  close  to  the  inferior  gemellus. 

ActioTis. — It  is  a  feeble  external  rotator  if  the  femur  be  pendant,  and 
it  may  abduct  when  the  hip  is  bent.  Acting  from  its  femoral  attachment 
it  will  turn  the  face  to  the  opposite  side,  and  will  support  the  pelvis  on 
the  femur. 

Nerve. — A  special  branch  from  the  sacral  plexus. 

Varieties. — When  the  inferior  gemellus  is  large  this  muscle  may  be 
absent,  the  former  muscle  suppljring  its  place. 

Directions. — Divide  the  gemelli  and  the  quadratus  about  their  middle 
and  seek  the  small  vessels  and  nerves  which  go  to  them.  The  termina- 
tion of  the  internal  circumflex  artery  and  the  obturator  extemus  must  be 
dissected. 

The  internal  circimiflex  branch  of  the  profunda  is  smaller  than  the 
external,  and  is  given  off  from  the  inner  and  back  part  of  the  main  trunk. 
It  has  been  described  in  the  dissection  of  Scarpa's  triangle,  and  was  shown 
there  to  divide  into  three  branches.  Two  of  these  may  be  now  seen  :  one 
which  ascends  beneath  the  quadratus  to  the  digital  fossa  of  the  trochanter, 
where  it  anastomoses  with  the  gluteal  and  sciatic  arteries,  and  supplies 
the  bone ;  the  other  may  be  found  between  the  quadratus  and  abductor 
magnus,  where  it  joins  the  suj^erior  perforating  from  the  profunda  and 
supplies  the  upper  part,  of  the  hamstring  muscles. 

The  Obturator  Extemus  is  a  triangular  flat  muscle  which  has  been 
dissected  with  the  deep  parts  of  the  front  of  the  thigh.  In  this  dissection 
the  tendinous  part  of  the  muscle  is  exposed,  and  will  be  seen  passing 
below  the  hip  and  ascending  to  its  insertion  at  the  upper  part  of  the 
digital  fossa  of  the  trochanter. 

Relations. — In  front  are  the  psoas,  iliacus,  pectin eus,  gracilis,  adductor 
longus,  and  brevis,  and  more  externally  its  tendon  is  in  contact  with  the 
posterior  part  of  the  capsule  of  the  hip  and  femoral  neck.  Its  upper  border 
is  in  contact  with  the  inferior  gemellus.  Its  posterior  surfaxie  is  covered 
by  the  quadratus,  except  near  the  femur,  and  it  is  in  contact  with  the 
obturator  membrane  from  which  it  arises,  and  its  lower  border  is  in  contact 
with  the  inferior  gemellus. 

Actions. — It  is  an  external  rotator  when  the  femur  is  hanging,  and  it 
has  a  similar  action  when  the  hip  is  bent,  thus  differing  from  the  other 
external  rotators.  It  also  supports  the  back  of  the  hip  joint.  In  the 
sitting  posture  it  assists  in  flexing  the  hip  instead  of  extending  it.  This 
muscle  and  the  pyriformis  help  to  draw  forward  the  pelvis  and  to  steady 
it  on  the  femoral  head. 
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Dissection. — The  studeot  muat  now  clean  the  great  sacro-sciatic 
ligament,  again  noticing  the  coccygeal  artery  and  nerve  which  pierce  it. 
Only  a  portion  of  the  lesser  ligament  will  be  Been  until  the  greater  has 
been  reflected.  These  ligaments  pass  from  the  Bacmm,  ilium,  and  coccyx, 
to  the  spine  and  tuberosity  of  the  ischium. 

The  Great  Foaterior,  or  Snperfloial  Sacro-Soiatic  Ligament  is  triangular, 
thin  and  flat,  and  narrower  in  the  middle  than  at  its  extremities.  Its 
base  is  fixed  to  the  posterior  spinous  process  of  the  ilium,  to  the  fourth 
and  fifth  transverse  tubercles  of  the  sacrum,  and  to  the  margins  of  the 
sacrum  and  coccyx  at  their  lower  part.  It  ^Kisses  obliquely  forwards,  out- 
wards, and  downwards,  and  becoming  thicicer  and  narrower,  is  inserted 
into  the  inner  margin  and  anterior  part  of  the  ischial  tuberosity,  increasing 
in  breadth,  and  is  prolonged  forwards  along  the  inner  margin  of  the  ischial 
ramus  forming  the  falciform  ligament.  The  free  concave  edge  of  this 
ligament  is  blended  with  the  obturator  fescia,  forming  a  groove  which 
lodges  and  protects  the  internal  pudic  vessels  and  nerves.  Its  upper  and 
lower  margins  are  concave. 
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Rdations. — On  its  poaierior  surface  are  branches  of  the  sacral  nerves, 
and  gluteus  maiimus  which  arises  from  it.  Its  anterior  sut/occ  is  blended 
with  the  inner  part  of  the  lesser  ligament,  and  is  in  relation  with  the  ob- 
turator intemus.  Its  upper  border  forms  the  lower  boundary  of  the  lesser 
sacro-sciatic  foramen.  Its  lower  border  forms  part  of  the  limits  of  the 
perineum.  The  coccygeal  branch  of  the  sciatic  and  some  twigs  fitim  the 
gluteal  artery  pierce  it,  as  well  as  the  coccygeal  nerve. 

Diaaectum. — Divide  the  great  ligament  near  its  origin,  and  reflect  it 
to  see  the  attachment  of  the  small  ligament.  The  Lester,  aoterior,  or  de^ 
■aoro-eoiatio  ligament  is  triangular,  thin,  and  much  shorter  and  smaller 
than  the  preceding.  It  is  attached  internally  by  its  broad  base  to  the 
outer  margin  of  the  sacrum  and  coccyx,  anterior  to  the  attachments  of  the 
great  ligament  with  which  it  is  blended ;  its  apex  is  inserted  into  the 
point  and  part  of  the  posterior  aspect  of  the  spine  of  the  ischium.  It  is 
not  so  strong  as  the  great  ligament. 
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Relations. — Anteriorly  with  the  coccygeus  muscle ;  posteriorly  it  is 
covered  by  the  great  ligament  and  crossed  by  the  internal  pudic  vessels 
and  nerves,  and  nerve  to  the  obturator  intemus.  Its  upper  border  forms 
the  lower  Umit  of  the  great  sacro-sciatic  foramen,  and  its  lower  edge  forms, 
with  the  ischial  spine,  part  of  the  upper  border  of  the  lesser  sacro-sciatic 
foramen. 

These  ligaments  convert  the  large  sacro-sciatic  notch  of  the  bony 
pelvis  into  two  apertures,  called  the  greater  and  lesser  sacro-sciatic 
foramina. 

The  Superior  or  great  Sacro^Sciatic  foramen  is  bounded  above  and 
in  front  by  the  posterior  border  of  the  innominate  bone  ;  behind  by  the 
outer  margin  of  the  great  sacro-sciatic  ligament  at  its  upper  part ;  and 
below  by  the  upper  border  of  the  lesser  ligament  and  spine  of  the  ischium. 
The  pyriformis  muscle  passes  through  it,  and  above  this,  as  already  stated, 
the  gluteal  vessels  and  superior  gluteal  nerve  leave  the  pelvis,  the 
gluteal  veins  and  lymphatics  passing  in.  Below  it  emerge  the  sciatic 
vessels  and  nerves,  the  internal  pudic  vessels  and  nerves,  and  the  nerve  to 
the  obturator  intemus. 

The  inferior  or  small  sacro-sciatic  foramen  is  bounded  in  front  by 
the  upper  and  inner  margin  of  the  tuber  ischii ;  ahove  by  the  lower  border 
of  the  lesser  ligament  and  the  ischial  spine ;  behind  by  the  outer  border 
of  the  lower  part  of  the  greater  ligament.  The  obturator  intemus  muscle 
passes  out  of  the  pelvis  through  it,  and  the  internal  pudic  vessels  and 
nerves,  and  the  nerve  to  the  obturator  intemus,  pass  in  towards  the  peri- 
neum through  it. 


THE  POPLITEAL  SPACE, 

Directions, — This  space  should  be  dissected  before  the  back  of  the 
thigh,  so  that  its  upper  muscular  and  tendinous  boundaries  may  be  more 
evident.  The  limb  being  in  the  same  position  as  in  the  dissection  of  the 
buttock,  an  incision  of  six  inches  in  length  must  be  made  behind  the 
knee,  and  this  should  extend  four  inches  below  the  joint.  At  each  ex- 
tremity of  this  vertical  cut  make  a  transverse  incision,  and  raise  the  skin, 
turning  one  flap  in  and  the  other  out. 

After  reflecting  the  skin  the  student  must  seek  some  slender  cutane- 
ous nerves  and  blood-vessels,  which  have  the  following  positions : — In  the 
middle  line  some  small  branches  of  the  sciatic  artery  and  nerve  will  be 
found  perforating  the  deep  fascia  at  the  lower  part  of  the  space ;  some 
offsets  of  the  internal  cutaneous  nerve  will  be  found  towards  the  inner 
side. 

The  dissector  must  clean  and  observe  the  arrangement  of  the  fascia 
lata.  He  will  note  that  this  structure  is  here  strengthened  by  fibres  run- 
ning in  various  directions,  especially  transversely,  and  is  stronger  on*  the 
outer  side.  It  is  connected  laterally  with  the  tendons  bounding  the 
space.  The  short  or  external  saphenous  vein  perforates  it  usually  at  the 
lower  part  of  the  space,  but  occasionally  higher  up. 

Dissection. — The  fascia  lata  is  to  be  removed  without  disturbing  the 
positions  of  the  small  sciatic  nerve  and  accompanying  artery,  and  the 
short  saphenous  vein,  which  lie  beneath  it.      The  fat  contained  in  the 
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iqiace  is  to  be  carefully  removed  without  iDJuring  the  res^els  aud  nerves 
coutained  in  it. 

Relation  of  Parts. — The  disgector  must  now  make  himself  conversaut 
with  the  limita  and  couteuts  of  the  space. 

The  Popliteal  Space  is  boaoded  ahove  the  joint  ou  the  inner  side  by  the 
tendons  of  the  Eartorius,  gracilis,  gemi-tendinosus,  semi-membraDoos,  and 
deeply  by  the  tendon  of  the  abdoctor  magnos.  Internally  beUnv  the  joint 
by  the  inner  head  of  the  gastrocnemius ;  extemaliy  above  the  joint  by  the 
biceps  and  outer  head  of  the  gastrocnemius  and  plantaris ;  externally  60- 
low  the  joint  by  the  outer  head  of  the  gastrocnemius.  This  space  occupies 
the  lower-third  of  the  femur  on  its  p->3terior  aspect  between  the  bifurca- 
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tion  of  the  linea  aspera,  and  extends  as  far  as  the  upper-fifth  of  the  pos- 
terior aspect  of  the  tibia.  It  is  covered  in  by  the  skin,  superficial  fascia 
and  fat,  and  deep  fascia.  The  floor  is  formed  by  the  posterior-third  of 
the  femur,iu8t  mentioned,  the  ligamenturn  posticum  Winslowii, and  upper 
jart  of  the  iwpliteal  rauscle  covered  by  its  fascia  or  aponeurosis. 

While  cleaning  the  Bi«ice  the  student  will  find  in  the  mid-line  the 
large  internal  popliteal  nerve,  and  on  the  outer  side,  in  near  connection 
with  the  biceps  tendon,  will  be  found  the  ostemal  popliteal  or  peroneal 
nerve.  Branches  from  both  these  nerves,  especially  from  the  inner,  may 
he  traced  from  above  downwards.     They  will  be  found  to  accompany  the 
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respective  superior  and  inferior  articular  arteries  of  the  popliteal;  Deep 
in  the  space  will  be  found  a  nerve  which  occasionally  arises  from  the  great 
sciatic,  but  is  more  usually  a  branch  of  the  external  popliteal. 

Underneath  the  nerve  in  the  mid-line  is  the  popliteal  vein,  and  inune- 
diately  beneath  this,  and  closely  adherent  to  it,  is  the  popliteal  artery; 
The  superior  and  inferior  articular  branches  of  this  vessel  should  be 
cleaned,  and  the  accompanying  veins  traced  into  the  popliteal  vein.  The 
muscular  branches  of  these  vessels  should  be  traced  out.     On  the  upper 
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part  of  the  artery  will  be  found  the  branch  from  the  obturator  nerve  to 
the  knee  joint;  and  above,  at  the  sides,  and  in  front  of  the  vessel,  will  be 
noticed  some  small  lymphatic  glands. 

The  space,  after  being  cleaned,  has  a  lozenge  or  diamond  shape,  but  in 
the  natural  condition  of  the  limb,  the  fascia  lata  binds  the  various  struc- 
tures together,  and  the  space  ia  limited  to  the  posterior  aspect  of  the 
joint.  Note  that  the  space  is  widest  opposite  the  femoral  condyles,  be- 
cause there  the  muscles  are  most  separated ;  and  observe  that  it  is  deepest 
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behind  the  articular  end  of  the  femur.  The  student  will  also  note  that 
this  space  communicates  with  the  bock  of  the  thigh  and  leg  beneath  the 
muscIeB. 

Intwul  Popliteal  H«rT«.-r-The  internal  popliteal  nerve  is  larger  than 
the  external,  and  occupies  the  middle  of  the  ham,  lying  posterior  to  the 
vein  and  artery.  It  is  partly  superficial  to,  and  partly  covered  by,  the 
gastrocnentiuH,  like  the  artery,  and  extends  through  the  space  to  the  lower 
border  of  the  popliteus   muscle.     In   the   space  it  gives   the  following 


3g  b«d  of  bl«IM 

Oiortbwl 


FlO.  315.— I'OPUTKAL  KEBVK8  OP  THB  LKPT  BIDB. 

aHicviar  and  tiiueeular  branches : — small  articular  twigs  to  enter  the  pos- 
terior a^ct  of  the  knee  joint,  these  are  accompanied  by  articular  vessels ; 
nerve  filaments  which  accompany  the  lower  internal  articular  artery,  and 
are  of  notable  sice,  and  pass  to  the  interior  aqiect  of  the  articulation ; 
a  branch  accompanying  the  azygos  artery  and  entering  with  it  the  back  (rf' 
the  joint,  tbrongh  the  posterior  ligament.  Between  the  origins  of  thp 
gaatrocnenuoB,  mnaoalar  twigs  from  the  poiiliteal  nerves  wiU  be  found 
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accompaDjing  the  muscular  arteries.  One  of  these  passes  beneath  the 
gastrocuemius  and  supplies  the  soleus  on  its  cutaneous  surface.  Another 
supplies  the  plantaris  and  both  heads  of  the  gastrocnemius ;  and  yet  a 
thinl  may  be  traced  round  the  lower  border  of  the  popliteus  to  enter  its 
interior  aspect.  Its  continuation  to  the  back  of  the  leg  is  called  the 
posterior  tibial. 

The  External  Saphenous  Nerve  is  its  largest  branch,  and  is  culaneoua 
to  the  leg  and  foot.  It  lies  on  the  gastrocDemius  beneath  the  fascia,  and 
will  be  subsequently  seen  piercing  the  deep  fascia  of  the  leg  about  its 
middle. 

The  Xxtonial  Popliteal  or  Peroneal  neire  will  be  found,  as  just  said, 
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on  the  outer  side  of  the  space  in  close  proximity  to  the  biceps  tendon. 
It  is  considerably  smaller  than  the  inner  branch  of  the  great  sciatic  nerve 
and  accompanies  the  biceps  for  two  inches,  or  till  it  is  below  the  head  of 
the  fibula,  where  it  pierces  or  penetrates  the  fibres  of  the  peroneus  longus, 
and  in  that  muscle  divides  into  ita  three  terminal  branches,  viz.  anterior 
tibial,  musculo-cutaneous,  and  articular  recurrent.  Commonly,  in  the 
fibres  of  the  tibialis  anticue,  a  plexiform  network  will  be  found. 

This  nerve  gives  off  Brtieular  and  cutaneous  branches  ;  the  articular 
nerves  accompanying  the  external  articular  arteries  to  the  joint.  The 
cutaneous  branch  is  named  the  coTrimunicans  peronei  vd  fibularie.     It 
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joins  the  external  saphenous  branch  of  the  internal  popliteal  about  the 
middle  of  the  leg  and  soon  perforates  the  fascia,  giving  offsets  to  the 
back  and  outer  psurt  of  the  leg  in  the  lower  half. 

Directions. — The  student  after  having  dissected  out  the  relations  of 
the  popliteal  lymphatic  vessels  and  glands  to  the  artery,  should  define  the 
articular  branch  of  the  obturator  nerve  which  pierces  the  abductor  mag« 
nus,  and  accompanies  the  popliteal  artery  to  the  back  of  the  knee  joint. 

The  FoplitMl  Artery  is  the  continuation  of  the  superficial  femoral,  and 
extends  firom  the  adductor  opening  to  the  lower  border  of  the  popliteus 
muscle,  where  it  bifurcates  into  its  two  terminal  branches,  the  anterior 
and  posterior  tibial  arteries.  It  is  comparatively  superficial  at  its  upper 
part,  but  at  its  lower  lies  deeply  between  the  heads  of  the  gastrocnemius. 
It  passes  obliquely  from  the  inner  side  of  the  femur  to  the  inter-condylar 
interval,  and  then  occupies  the  middle  of  the  space  behind  the  knee 
joint. 

Rdationa. — In  front  of  it  are  the  anterior  limits  of  the  popliteal 
space.  Behind  it  are  the  popliteal  veins  in  close  contact  with  it ;  then 
the  internal  popUteal  nerve,  and  at  the  lower  part  the  external  saphenous 
vein  and  the  small  sciatic  nerve ;  to  the  outer  and  inner  sides  are  the 
respective  outer  and  inner  boundaries  of  the  space,  and  the  external  ix)p- 
liteal  nerve  is  in  external  relation  to  it. 

Rblatioitb  of  the  P0PLITEA.L  Artbrt. 
Infrowt  are  the  femur,  post,  liprament  of  the  knee,  and  the  popliteus. 


Intide  is   the   semimembra-      [  \  Outside  are  the  biceps,  the 

nosus,  pop.  vein,  and  int.  pop.      I        ^^^^         I      pop.  vein,  and  int.  and  ext.  pop. 
perve.  V  /      nerve. 


Behind  are  the  pop.  vein,  internal  popliteal  nerve,  branch  from  obturator  nerve  to 
the  knee,  part  of  the  ext.  saphenous  vein,  semimembranosus  above,  and  gastrocnemius 
and  soleus  below,  fascia  and  skin. 

Va/rieties. — These  are  infrequent.  It  sometimes  divides  prematurely 
into  its  terminal  branches,  and  this  takes  place  most  frequently  opposite 
the  bend  of  the  knee  joint. 

Its  branches  may  be  unusual ;  thus  it  may  divide  into  the  anterior 
tibial  and  peroneal,  the  posterior  tibial  being  very  small  or  absent.  In 
one  case  the  popliteal  artery  is  divided  at  once  into  three  terminal  branches, 
viz.  the  anterior  and  posterior  tibial  and  peroneal.  Sometimes  there  are 
several  small  middle  articular  branches.  The  azygos  articular  often 
arises  from  one  of  the  other  articular  branches,  and  especially  from  th** 
superior  external  articular. 

Dissection. — Divide  the  inner  head  of  the  gastrocnemius,  clear  away 
the  connective  tissue,  and  seek  the  inferior  articular  branches  of  the  pop- 
liteal artery  and  nerve,  and  the  accompanying  veins.  The  inferior  inner 
'  articular  artery  will  be  found  below  the  head  of  the  tibia,  with  the  arti- 
cular nerve,  and  the  inferior  outer  higher  up  between  the  tibia  and 
fibula.     Note  that  the  vein  and  nerve  change  their  position  with  respect 
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to  the  artery,  i.e.  they  are  first  on  the  outer  side,  and  then  ctobs  to  the 
inner. 

Branches. — The  popliteal  artery  gives  oET,  in  the  space,  moscular  and 
articular  branches.  The  muscular  branches  are  superior  and  inferior. 
The  muscular  set  are  usually  three  or  four  in  number,  are  given  off  above 
the  knee  and  supply  the  semimembranous  and  biceps  muscles,  and  com- 
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muuicate  with  the  perforating  and  muscular  branches  of  the  profunda. 
The  lower  ones,  called  sural,  supply  the  gastrocnemius,  plantaris,  and 
BoleuB.  The  imtonetnu  offaetf  arising  usually  opposite  the  knee,  accom- 
panies the  external  saphenous  nerve  to  the  akin  over  the  bock  of  the  leg. 

The  Articular  Arteries  are  superior  and  inferior.     The  superior  ones 
are  external  and  internal,  and  bo  are  the  inferior. 
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The  Superior  External  Articular  is  given  off  from  the  outer  Bide  of 
the  vessel  and  perforates  the  vastus  internus  and  the  external  inter- 
muscular septum,  and  after  supplying  the  joint  at  its  outer  aspect,  anas- 
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tomoses  with  the  descending  branch  of  the  external  circumflex  and  with 
the  inferior  external  articular. 

The  Superior  Internal  Articular  Artery  is  often  very  small ;  part  of  it 
ie  beneath  the  tendon  of  the  abductor  magnus,  and  supplies  the  inner 


aspect  of  the  knee  and  the  lower  part  of  the  vastus  intemns.     It  commu- 
cates  with  the  deep  branch  of  the  anastomotica  magna. 

The  Inferior  Articular  Branches  will  be  found  beneath  the  out«r  and 
inner  heads  of  the  gastrocnemius,  the  inner  one  being  on  a  lower  level 
than  the  outer.     The  latter  is  placed  above  the  head  of  the  fibula,  whereas 
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the /ormer  descends  below  the  head  of  the  tibia.     Each  will  be  traced 
beneath  the  outer  and  inner  lateral  ligaments. 

The  Inferior  External  ArticiUar  supplies  the  out«r  aide  of  the  knee, 
and  sends  a  twig  beneath  the  ligamentum  patellae  to  anastomose  with  the 
inferior  internal  articular  and  with  the  anterior  tibial  recurrent. 


L 


Fig.  322.— Deep  ituscLBB,  artbbies,  and  hbbtes  og  the  back  of  the  iuoht  lbs. 


The  Inferior  Internal  Articular  Branch  wiU  be  found  ascending  along 
the  anterior  border  of  the  internal  lateral  ligament,  and  after  anastomos- 
ing with  the  external  articular  and  superior  internal  articular,  is  distri- 
buted to  the  head  of  the  tibia  and  the  knee  joint. 

The  Azygoa  Articular  is  given  off  from  the  front  of  the  popliteal 
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artery,  and  perforates  the  posterior  ligament,  being  distributed  to  the 
synovial  membrane,  the  &t,  and  the  ligament. 

The  Popliteal  Vnin  ia  formed  by  the  union  of  the  anterior  and  posterior 
tibial  veins,  and  has  much  the  same  course  and  relations  as  the  artery  and 
internal  popliteal  nerve.  It  receives  branches  corresponding  to  those  of  the 
artery.  It  is  superficial  to  the  artery  between  the  heads  of  the  gastroc- 
nemius, and  at  the  lower  border  of  the  popliteus  muscle  is  internal  to  the 
veseel,  but  gradually  passes  to  the  outer  side  where  it  becomes  the  femoral 
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at  the  abductor  opening.  The  short  saphenous  empties  itself  into  it  about 
the  middle  of  the  space  after  perforating  the  deep  fascia. 

Varieties. — This  vein  is  often  double  along  the  lower  part  of  the  artery, 
bat  less  frequently  so  at  its  upper  jMirtion. 

Directions. — The  dissector  should  now  examine  the  origin  and  inser- 
tion of  muscles  and  tendons  and  the  various  burste  in  this  region,  and 
observe  if  they  commuuicate  with  the  knee  joiut. 
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THE  BACK  OF  THE  THIGH.      • 

Disaedion. — Make  an  incision  down  the  middle  of  the  back  of  the 
thigh  from  the  gluteal  region  to  the  popliteal  space,  and  reflect  the  skin  to 
the  Hides.  Some  cataneous  veBsels  and  nerves  from  the  small  sciatic  in  the 
middle  line,  and  posterior  branches  from  the  external  and  internal  cuta- 
neous, on  the  outer  and  inner  sides,  must  be  sought  in  the  fat  between  the 
layers  of  the  superficial  &scia.  Trace  these  back  to  where  they  pierce  the 
deep  fascia,  which  should  be  carefully  removed  so  as  to  avoid  injury  to  the 
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small  sciatic  nerve  and  artery;  clean  the  hamstring  muscles  and  the 
perforating  branches  of  the  profunda,  also  the  branches  of  the  great  sciatic 
nerve  to  these  muscles. 

■The  Small  Soiatie  Herve. — Between  the  gluteus  masimus  and  the 
popliteal  space,  this  nerve  lies  close  beneath  the  deep  fascia,  and  at  the 
lower  part  of  the  ham  becomes  cutaneous,  and  for  a  short  distance  accom- 
panies the  external  saphenous  vein.  It  gives  off  some  cutaneous  filaments 
which  pierce  the  fascia  of  the  back  of  the  thigh,  and  a  larger  branch  is 
given  off  near  the  popliteal  space. 

■umIw. — There  are  three  muscles  at  the  back  of  the  thigh  which  pass 
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from  the  pelvis  across  the  back  of  the  thigh  and  knee  joint,  and  have 
been  called  the  *  hamstring  muscles,*  from  their  cord-like  aspect  at  the 
sides  of  the  ham,  or  popliteal  space.  That  on  the  outer  side  is  the  biceps ; 
the  two  on  the  inner  are  the  semitendinosus  and  semimembranosus. 

The  Biceps  is  a  long  muscle  placed  on  the  posterior  and  outer  aspect  of 
the  thigh.  It  arises  by  two  heads,  a  long  and  a  short.  The  long  or 
ischial  takes  origin  from  the  inner  and  lower  side  of  the  back  of  the  tuber 
ischii,  by  a  tendon  common  to  it  and  the  semitendinosus  ;  the  short  or 
feTTwral  head  arises  from  the  outer  lip  of  the  linea  aspera  between  the 
vastus  extemus  and  adductor  magnus,  passing  from  just  below  the  inser- 
tion of  the  gluteus  maximus  to  within  two  inches  of  the  outer  condyle.  It 
also  arises  from  the  posterior  surface  of  the  external  intermuscular  septum. 
The  fibres  from  the  long-head  form  a  fusiform  belly,  and  passing  down 
and  out,  end  in  an  aponeurosis  on  the  posterior  surface  of  the  muscle  and 
receive  the  fibres  of  the  short  head.  This  aponeurosis  gradually  contracts 
into  a  tendon  which  divides  into  two  pieces,  and  after  embracing  the 
external  lateral  ligaments  of  the  knee  is  inserted  into  two  prominences  on 
the  outer  side  of  the  head  of  the  fibula,  and  sends  a  strongish  prolongation 
to  the  outer  tuberosity  of  the  tibia,  and  from  this  process  an  expansion  is 
sent  to  the  deep  &scia  of  the  leg.  The  tendon  of  this  muscle  forms  the 
upper  and  outer  boundary  of  the  popliteal  space. 

Relations. — It  is  superficial  except  at  its  origin,  where  it  is  covered  by 
the  gluteus  maximus.  Below  the  deep  and  superficial  fascia  and  skin 
are  superficial  to  it,  its  deep  surface  is  in  relation  with  the  upper  part  of 
the  semimembranosus,  the  adductor  maximus,  vastus  extemus,  and  the 
great  sciatic  nerve.  The  popliteal  artery  and  vein  are  to  its  inner  side,  and 
the  external  head  of  the  gastrocnemius,  the  plantaris,  and  superior  external 
articular  vessels  are  in  relation  with  its  deep  sur&ce  in  the  popliteal  space. 
The  external  popliteal  nerve  is  in  close  relation  to  its  inner  border  in  the 
popliteal  space.  This  nerve  must  not  be  divided  in  tenotomy  of  the 
biceps  tendon. 

Action, — The  hamstring  muscles  flex  the  leg  upon  the  thigh.  The 
biceps  is  naturally,  then,  di  flexor  of  the  leg,  and  when  the  leg  is  not  fixed 
it  can,  in  consequence  of  its  direction  obliquely  down  and  out,  rotaie  the 
tibia  slightly  (nttwards.  Its  long-head  will  extend  the  hip  joint  when  the 
knee  is  straight.  The  leg  being  fixed  the  long-head  will  support  the 
pelvis  on  the  femur,  and  the  short-head  will  draw  down  the  femur  so  as  to 
flex  the  knee  in  stooping. 

Nerve. — The  great  sciatic. 

Varieties. — ^There  may  be  an  extra  long-head  arising  from  the  tuber 
ischii  or  from  the  upper  part  of  the  linea  aspera  or  internal  condyloid  ridge, 
or  other  parts,  and  the  short-head  may  be  absent.  Otto  noticed  a  slip 
passing  from  the  long  head  to  the  tendo-Achillis. 

The  Semitendinosus  is  situated  at  the  posterior  and  inner  aspect  of  the 
thigh  ;  it  is  a  somewhat  slender  muscle,  and  remarkable  for  the  great  length 
of  its  longer  tendon.  It  arises  from  the  back  of  the  tuber  ischii,  from  the 
inner  side  of  the  tendon  common  to  it  and  the  long  head  of  the  biceps, 
and  also  by  fleshy  fibres  from  an  aponeurosis  which  unites  the  two  muscles 
to  the  extent  of  about  three  inches.  It  is  fusiform,  and  passes  down  and 
in,  ending  at  the  junction  of  the  middle  and  lower  thirds  of  the  thigh  in  a 
long  round  tendon,  which  passes  along  the  inner  side  of  the  popliteal  space. 
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curves  round  the  back  of  the  inner  condyle  and  inner  tuberosity  of  the 
tibia,  and  is  inaerted  into  the  upper  part  of  the  inner  surface  of  the  tibia! 
shaft  near  to  its  anterior  border  just  below  the  gracilis,  to  which  it  is 
united,  sending  an  expansion  to  the  deep  &iscia  of  the  I^.  Its  tendon  lies 
beneath  the  expansion  of  the  sartorius,  and  a  tendinous  intersection  is 
usually  placed  about  the  middle  of  the  muscle  on  its  posterior  aspect. 
There  is  often  a  bursa  between  the  insertion  of  the  muscle  and  the 
tibia. 

Relatione. — Posteriorly,  at  its  upper  part,  ia  the  gluteus  manmus  ; 
and  at  its  lower  part,  the  skin  and  {asciffi.  Its  anteri^fr  surface  rests  on 
the  semimembranosus,  adductor  magnus,  and  inner  edge  of  the  gastroc- 


Fia.  326.— Posterior  hubcleb  of  the  uoht  Thioh. 

nemius.  External  to  it,  at  its  lower  part,  are  the  popliteal  vessels, 
internal  popliteal  nerve,  and  superior  articular  vessels ;  and  lower  down  it 
is  in  contact  with  the  internal  lateral  ligament.  Its  outer  border  is  also  in 
contact  with  the  biceps  as  far  as  the  popliteal  space. 

Action.~lt  is  a  flexor  of  the  knee,  and  afterwards  can  rotate  the  tibia 
inwards.  If  the  knee  be  straight  and  the  hip  bent,  it  can  depress  the 
femur  and  extend  the  hip  joint.  It  aids  the  other  hamstrings  in  keeping 
the  pelvis  erect  on  the  femur,  and  in  feats  of  strength  will  assist  them  to 
draw  the  trunk  directly  backwards,  as  when  the  body  is  made  to  form  an 
arch  with  its  concavity  backwards.     In  that  sad  malady  called  tetanus. 
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these  muscleB  assist  in  fomung  that  severe  contraction  of  the  body  called 
opisthotonos,  in  vhich  only  the  heels  and  the  occiput  touch  the  bed,  Thia 
muscle,  with  the  other  hamstrings,  will  raise  the  trunk  from  the  stooping 
position. 

Nerve. — The  great  sciatic. 

The  SemimemliraiLonii  muscle  takes  its  name  from  the  membranous 
expansion  on  the  anterior  and  posterior  aspects  of  its  upper  tendon.  It 
is  placed  at  the  back  and  inner  Bide  of  the  thigh,  is  tendinous  at  both  ends, 
and  arises  by  a  thick  tendon  from  the  outer  and  upper  facet  on  the  back  of 
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the  tuber  ischii,  above  and  external  to  the  origins  of  the  biceps  and  setni- 
tendinosus.  It  passes  down,  and  is  thick  and  fleshy  where  it  bounds  the 
popliteal  space.  Its  lower  tendon  goes  to  be  iviaerted  in  three  pieces, 
the  middle  and  strongest  piece  is  inserted  into  the  inner  and  back  part  of 
the  internal  tibial  tuberosity,  beneath  the  internal  lateral  ligament;  ihia 
portion  of  the  insertion  sends  an  expansion  over  the  popllteus  muscle. 
The  internal  process  of  insertion  is  horizontal  and  passes  beneath  the 
internal  lateral  ligament,  being  inserted  into  a  groove  along  the  inner  side 
of  the  internal  tuberosity.     The  posterior  process  of  insertion  passes  back. 
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op,  and  out  to  be  inserted  into  the  back  part  of  the  outer  condyle  of  the 
femur,  forming  the  greater  part  of  the  posterior  ligament  of  the  knee. 
These  insertions  will  be  more  clearly  made  out  when  the  knee  joint  is 
dissected.  This  mnscle  is  made  up  of  short  fibres  which  extend  obliquely 
between  two  aponeurotic  expanRiona  which  pass  down  and  up  on  the  oppo- 
site sides  of  it,  from  itfl  upper  and  lower  tendons,  for  three  quarters  of  its 
length.  The  expansion  from  the  upper  tendon  covers  the  upper  part  of  its 
anterior  aspect,  and  that  from  the  lower  tendon  invests  the  lower  part 


■  tor  patontlng 
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of  its  posterior  aspect  and  contracts  into  the  tendon  of  insertion.  The 
tendon  of  this  muscle,  the  semitendinosuB,  gracilis,  and  sartorius,  form  the 
inner  and  upper  hamstring  limit  of  the  popliteal  space. 

Relations, — On  its  posterior  surface  the  semitendinoeus  is  placed  in  a 
hollow  in  the  upper  tendon,  and  the  biceps  and  fascia  lata  are  also  in  rela- 
tion to  this  sorikce ;  by  the  anterior  surface  it  is  in  relation  with  the 
adductor  magnus,  the  popliteal  vessels  at  their  upper  part,  and  the  inner 
head  of  the  gastrocnemius,  from  which  its  tendon  is  separated  by  a  large 
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synovial  bursa ;  bj  its  inner  border  with  the  graciliB,  and  by  its  outer  with 
the  great  sciatic  nerve,  the  internal  popliteal  nerve,  and  the  popliteal 
vessels. 

Ad.i(m. — It  fiexea  and  rotates  the  tibia  in  assisting  the  poplitens. 
With  the  knee  straight  it  may  extend  the  hip  as  in  walking  backwards  ; 
and  will  limit  flexion  of  the  hip.  It  will  assist  the  other  hamstrings  in 
supporting  the  pelvis  and  the  femur. 

Nerve. — The  great  sciatic. 


Fio.  339.— Left  olutbal,  pbhoual,  and  popliteal  AitiEniEB  and  tbbib  bbahchks. 


Varieties. — It  may  arise  higher  up,  i.e.  chiefly  from  the  back  of  the 
great  sciatic  ligament.     It  may  be  double  or  even  absent. 

The  Oreat  Sciatic  Nerve,  below  the  pelvis,  lies  on  the  adductor  magnas, 
and  divides  about  the  middle  of  the  thigh  into  the  two  popliteal  nerves. 
Sometimes,  as  has  previously  been  said,  it  bifurcates  much  higher  up.  It 
is  crossed  by  the  long-head  of  the  biceps  and  runs  along  the  outer  border 
of  the  semi-membranosuB.     At  the  upper  part  of  the  thigh  it  gives  large 
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branches  beneath  the  biceps  muscle  to  all  the  hamstrings,  and  a  sniall 
branch  to  the  adductor  magnus. 

Dissectimi. — Divide  the  hamstring  muscles  about  three  inches  from 
their  origin  and  reflect  them,  noting  the  branches  from  the  sciatic  nerve 
and  the  perforating  arteries  to  them.  Trace  the  perforating  and  muscular 
arteries  to  where  they  pierce  the  adductor  magnus,  and  clean  the  jiosterior 
surface  of  that  muscle. 

The  Addnotor  Kagnni  Unsole. — The  attachments  and  anterior  surface 
of  this  muscle  have  been  dissected  with  the  deep  parts  on  the  front  of  the 
thigh.  Its  posterior  aspect,  its  attachment  to  the  linea  aspera,  and  its  deep 
tendinous  process  to  the  tubercle  above  the  inner  condyle,  must  now  be 
made  plain.  It  will  be  noted  that  this  tendon  of  insertion  is  strong,  and 
rather  more  than  a  quarter  of  an  inch  deep,  and  that  it  forms  a  deep  boun- 
dary of  the  popliteal  space  above  the  joint  on  the  inner  side.  Thig 
muscle  is  altogether  fleshy  on  its  posterior  surface ;  even  at  its  adductor 
opening  for  the  femoral  artery ;  and  the  fibres  going  from  the  pubic 
arch  seem  to  be  distinct  from  those  connected  with  the  ischial  tuberosity. 
The  great  sciatic  nerve,  the  perforating  arteries,  and  the  hamstring 
muscles  are  in  relation  with  this  sur£Eice  of  the  muscle. 

Termination  of  the  Perforating  Arteries. — ^There  are  usually  foiu:  per- 
forating arteries.  The  first  appears  opposite  the  lower  border  of  the 
pectineus  and  perforates  the  adductors  magnus  and  brevis.  The  second 
is  given  oflF  about  the  middle  of  the  adductor  brevis,  perforates  the  same 
muscle,  and  gives  a  nutrient  branch  to  the  femoral  shaft.  The  third  is 
given  oflF  from  the  profunda  below  the  adductor  brevis  and  pierces  the 
magnus.  The  fourth  or  termination  of  the  profunda  pierces  the  magnus  near 
the  adductor  opening.  They  come  through  the  great  adductor  close  to 
the  inner  side  of  the  femur  and  pass  out  through  the  external  inter- 
muscular septum  and  through  the  short  head  of  the  biceps  to  the  vasti,  in 
which  they  anastomose  together,  and  with  the  descending  branches  of  the 
external  circumflex  artery,  with  the  lower  perforating  and  termination  of 
])rofunda,  and  also  with  the  superior  articular  vessels  from  the  popliteal. 
The  first  perforating,  being  given  oflF  above  the  attachment  of  the  femoral 
head  of  the  biceps,  does  not  pierce  it,  but  perforates  the  femoral  insertion 
of  the  gluteus  maximus.  The  perforating  vessels  give  muscular  branches 
to  the  hamstrings  and  cutaneous  filaments  on  the  back  and  outer  part  of 
the  thigh. 

The  Profonda  femoris  also  gives  oflF  muscular  branches  which  i)ieree 
the  great  adductor  internal  to  the  perforating  vessels  at  some  little  distance 
from  the  femur.  There  are  usually  four  or  five ;  the  highest  appearing 
about  five  inches  from  the  pelvis,  and  the  others  about  two  inches  apart, 
pierce  the  adductor  magnus  in  a  line  with  it.  They  supply  more  especially 
the  inner  hamstrings,  particularly  the  semimembranosus,  and  anasto- 
mose with  the  superior  muscular  and  inner  articular  branches  of  the 
popliteal. 

The  Hip  Joint  Dissection. — This  joint  should  now  be  dissected,  the 
muscles  and  any  fat  and  cellular  tissue  should  be  removed  from  the  back 
of  the  capsular  ligament,  the  attachments  of  which  must  be  clearly  made 
out.  The  other  dissectors  may  allow  the  body  to  be  turned  over  for  ten 
or  fifteen  minutes,  so  that  the  anterior  part  of  the  capsule  may  be  cleaned 
and  its  processes  defined. 

G  G 
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LiffamratB. — These  are  extra-  and  intra-articukr,  and  although  called 
ligaments  they  are  not  the  main  factors  in  keeping  the  joint  surfaces  in 
contact.     In  ihe  hip  joint  atmospheric  pressure  plays  a  most  important 
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part  in  doing  this,  and  is  aided  by  the  tonicity  of  the  muscles.  Its  only  ar- 
ticular ligament,  viz.  the  capsular,  aaaiate  in  maintaining  the  apposition 
of  the  bones  and  tending  to  prevent  dislocation,  but  if  air  be  admitted 


Fig.  331— ligahests  of  the  rioiit  hip. 

through  the  roof  of  the  acetabulum  by  means  of  a  small  trephine,  the 
student  will  be  able  to  demonstrate  how  easily  the  bone  is  displaced  while 
the  ligaments  remain  intact, 

Ihrections. — Before  doing  this  he  should,  by  referring  to  the  wood- 
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cuts,  make  himself  familiar  with  the  various  accessory  processes  of  the 
capsular  ligament ;  then  he  may  perforate  the  acetabulum  from  above,  and 
afterwards  should  submit  the  joint  to  the  various  movements  of  which  it 
is  capable,  and  observe  the  different  parts  they  play  in  checking  or  per- 
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mitting  them.     By  turning  to  the  pan^iaph  headed  Movementa,  in  this 
section,  he  will  be  enabled  to  verify  the  description. 

By  arrangement  with  the  dissector  of  the  abdomen,  who  will  be  in- 
terested in  the  observation,  the  student  should  carefully  trephine  or  chisel 
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out  a  small  piece  from  the  roof  of  the  acetabulum  in  order  to  observe  what 
has  already  been  stated  with  regard  to  the  capsule,  and  also  to  note  how 
the  ligamentum  teres  is  affected  with  regard  to  its  tension  or  laxity  in 
the  various  movements  of  the  joint.  He  may  also  try  to  inject  into  the 
joint  some  warm  tallow  so  as  to  note  if  there  be  any  hernial  protrusions  or 
projections  of  the  synovial  membrane  between  the  layers  of  the  capsule,  or 
whether  the  synovial  membrane  of  the  joint  communicates  with  any  of  the 
neighbouring  bursEe,  more  especially  with  the  psoas  bursa. 

Capsular  Ligament. — -The  capsular  ligament  is  a  strong  and  thick 
fibrous  capsule  parsing  from  the  margin  of  the  acetabulum  to  the  femoral 
neck.  It  is  attached  awperiorly  to  the  circumference  of  the  acetabulum, 
at  a  short  distance  from  its  edge,  and  by  its  inner  {>art  it  blends  with  the 
outer  surface  of  the  cotyloid  ligament.     Across  the  notch  at  the  inner  aide 
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of  the  acetabular  cavity,  it  is  connected  transversely  with  the  outer  surface 
of  the  obturator  membrane  and  front  of  the  upjKr  [jart-  of  the  tuber  ischii. 
Inferiorly  it  is  attached  around  the  neck  of  the  femur  in  front  of  the 
anterior  intertrochanteric  or  spiral-line,  and  to  the  base  of  the  femoral 
neck.  Behind  it  is  thinner  and  is  not  attached  so  low  down  on  the  neck. 
Its  insertion  is  from  about  a  finger's  breadth  from  the  small  trochanter  to 
the  middle  of  the  neck  of  the  bone,  about  half  an  inch  above  the  posterior 
intertrochanteric  line.  At  its  upper  and  posterior  part  it  is  nearer  the 
great  trochanter,  and  passes  forwards  to  blend  with  the  insertion  of  the 
thick  anterior  part.  It  varies  in  the  arrangement  of  its  fibres,  and  in  ita 
strength  on  its  anterior  and  posterior  aspects.  It  is  considerably  thicker 
and  stronger  at  the  anterior  and  external  parts  of  the  joint  where  the 
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greatest  resistance  is  required.     Below  and  posteriorly  it  is  thin,  loose,, 
and  longer  than  in  its  other  parts. 

Its  external  surface  is  somewhat  rough  and  covered  by  numerous 
muscles,  being  separated  in  front  by  a  synovial  bursa  from  the  psoas  and 
iliacus.  This  bursa  frequently  communicates  with  the  joint  by  a  circular 
aperture.  The  capsular  ligament  of  the  hip  differs  from  that  of  the 
shoulder  in  not  being  perforated  by  a  tendon,  and  in  being  less  loose. 

Certain  portions  of  the  capsular  ligament  are  stronger  than  others, 
forming  the  accessory  bands  of  fibres.  On  the  front  there  is  a  wide  longi- 
tudinal layer  of  fibres,  the  central  thick  portion  of  which  is  called  the 
Uio-femoral  ligament,  or  ligament  of  Bertin.  It  extends  obliquely  across 
the  front  of  the  joint  and  strengthens  it  in  this  situation.  It  is  attached 
above  to  the  anterior  inferior  iliac  spinous  process,  and  widens  below, 
where  it  is  fixed  to  the  middle  of  the  anterior  intertrochanteric  line.  It 
is  sometimes  bifurcated  at  its  lower  end,  an  arrangement  which  Bigelow 
looks  on  as  usual,  and  he  has  described  it  under  the  name  of  the  Y  Liga- 
ment. This  UuHfemoral  ligament  is  the  strongest  in  the  body,  and 
prevents  over-extension  of  the  joint.  It  is  also  the  main  means  in  keeji- 
ing  up  the  erect  position  without  tiring  the  extensor  muscles,  and  the 
action  of  the  gluteal  muscles  is  counterbalanced  by  its  tension.  The 
femur  being  fixed,  it  will  considerably  assist  in  sustaining  the  pelvis  on 
the  femoral  head.  The  outer  portion  of  the  anterior  surface  of  the  capsu- 
lar ligament  is  also  thickened,  and  extends  from  half  an  inch  below  and 
outside  the  anterior  inferior  iliac  spinous  process,  opposite  the  outer  head 
of  the  rectus,  to  the  fore  and  upper  part  of  the  great  trochanter  and  neck 
of  the  femur.  This  portion  of  the  capsular  ligament  checks  adduction  of 
the  femur.  It  is  called  the  ilio-trochanteric  band.  The  inner  portion  of 
the  front  of  the  capsule  is  also  thickened,  and  is  called  the  pubo-fenioral 
band ;  it  is  fixed  above  to  the  prominent  portion  of  the  pubes  internal  to 
the  acetabulum,  and  below  is  attached  to  the  rough  surface  at  the  anterior 
part  of  the  femoral  neck,  in  front  of,  and  on  a  level  with,  the  lesser  tro- 
chanter.    This  portion  limits  adduction  of  the  joint. 

The  capsule  at  its  posterior  part  has  a  transverse  band  of  fibres  about 
the  width  of  the  index-finger  which  arches  over  and  surrounds  the  neck 
of  the  bone.  This  band  is  fixed  by  its  lower  edge  to  the  cervix  femoris 
by  a  thin  layer  of  ligamentous  tissue  and  synovial  membrane.  To  Uh 
tipper  edge  are  attached  the  longitudinal  posterior  fibres  of  the  capsule. 
This  arrangement  obviates  that  restriction  of  the  to  and  fro  movements 
of  the  joint,  which  would  occur  if  the  longitudinal  fibres  were  attached  to 
the  posterior  part  of  the  neck  of  the  femur  instead  of  being  inserted  into 
the  transverse  band  of  the  capsule. 

Relations. — In  cleaning  the  capsular  ligament  the  student  must  have 
noticed  the  more  inmiediate  muscular  relations  of  the  joint.  In  front 
and  below  are  the  psoas  and  iliacus,  separated  by  a  biu*sa;  above,  in  fro^iit, 
and  to  the  inner  side  scte  the  pectineus  and  obturator  extemus  ;  the  short- 
head  of  the  rectus  is  above,  and  above  and  behind  are  the  long-head  of  the 
rectus  and  the  gluteus  minimus,  the  latter  closely  adherent  to  the  capsule. 
The  obturator  intemus  and  gemelli,  the  tendon  of  the  obturator  extemus, 
the  quadratus  femoris,  and  the  pyriformis  are  behind.  The  femoral  artery 
runs  over  the  front  of  the  joint  a  little  iiitemal  to  the  femoral  heacl, 
being  separated  by  muscular  fibres.     The  great  sciatic  nerve  runs  pes- 
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terwr  to  the  joint,  over  the  quadratus  femoris,  between  the  tuber  iscfaii 
and  the  great  trochanter. 

Arteries  and  Xerve«.—The  arterial  supply  of  this  joint  comes  from 
the  aeiatic,  gluteal,  internal  circumflex,  and  obturator,  its  nerves  from  the 


Fig.  336.— Vbbtical  flKcrion  thbodgh  riurt  hip-joint. 

great  sciatic,  obturator,  and  acceseory  obturator,  when  present,  and  it  also 
receives  articular  branches  from  the  sacral  plexu8. 

Dissection. — Divide  the  capsular  ligament  about  half  an  inch  from  the 
acetiibulum.     Displace  the  head  of  the  femur,  then  the  cotyloid  ligament 


336.— Right  hip-joist  o 
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and  the  ligamentum  teres  will  become  evident.  Remove  the  synovial  and 
areolar  tissue,  and  esiwse  the  bifurcated  attachment  of  the  ligamentum 
teres.     Clean  the  transverse  ligament  which  passes  over  the  notch. 

The  Ligamentum  terei,  or  interarlicular,  or  i-ound  ligament,  is  a  trian- 
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^lar  band  of  fibres  about  an  inch  in  length,  and  is  attached  by  its  apex, 
which  is  rouDdish,  to  a  depression  slightly  behind  and  below  the  centre  of 
the  femoral  head.  Its  broad  base  is  flattened,  and  divides  into  two  bands 
of  fibres  which  are  attached  thus  :  the  uj»i>er  or  anterior  piece,  called  the 


V.  Femanl  Dick. 


18.  CAyMA. 
1».  Llg.  m™. 

W.  Oust  ncn  icialic  fan- 
s'''. lllo^iKtinol  Una. 

Fig.  337.— Pblvic  l 


3t  blp-}ofDt 


jmbic  poTtimi  of  the  ligament,  blends  with  the  transverse  Ugament  and  is 
fixed  to  the  pubic  edge  of  the  notch  ;  the  posterior  lower  piece,  the  Uckial 
portion,  is  inserted  behind  the  transverse  ligament  into  the  ischial  portion 
of  the  cotyloid  notch.     The  strength  and  thickness  of  this  ligament  are 
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variable.  It  is  surrounded  by  a  tubularprocessof  the  synovial  membrane; 
this  may  eiist  even  when  the  ligament  in  absent.  The  round  ligament 
checks  external  rotation  and  adduction  in  the  flexed  position.     It  con- 


\ 
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Ke( juently  tends  to  prevent  dislocation  forwards  and  outwards.  Mr.  Savory, 
in  the  Lancet  of  May  23,  1874,  says  that  the  ligamentum  teres  is  always 
tense  when  standing  upright,  and  is  further  tightened  in  standing  on  one 
leg,  and  consequently  is  of  opinion  that  its  main  function  is  to  support 
and  distribute  the  body  weight  over  the  whole  surface  of  the  acetabulum 
and  head  of  the  femur.  Some  anatomists  say  that  the  ligament  is  lax 
when  the  limb  is  extended,  as  then  the  innominate  and  femoral  attach- 
ments are  near  each  other.  If  the  femur  be  adducted  the  ischial  portion 
becomes  tense  because  the  femoral  head  is  raised.  If  the  joint  be  flexed 
the  ligament  becomes  tense,  as  then  the  femoral  insertion  is  removed 
from  the  acetabular;  and  the  ligament  will  be  most  stretched  if,  in  the 
flexed  condition,  the  femur  be  adducted  or  rotated  out. 

Dissection. — Divide  the  ligamentum  teres  so  that  the  cavity  of  the 
jicetabulum  and  the  cotyloid  and  transverse  ligaments  may  be  studied. 

The  Cotyloid  ligament  is  a  narrow  fibro-cartilaginous  band,  which  is 
attached  by  its  base  to  the  acetabular  margin,  the  inequalities  of  which  it 
tills  up,  and  is  prolonged  across  the  notch  on  its  inner  and  lower  side  (the 
ischio'pubic  notch),  and  forms  the  superficial  part  of  the  transverse  ligament. 
It  is  thinner  at  its  free  margin  or  apex,  where  it  embraces  the  head  of  the 
femur.  Its  outer  surface  is  in  contact  with  the  capsular  ligament,  and  its 
inner  surface  is  inclined  inwards  and  narrows  and  deepens  the  acetabulum. 

It  is  much  thicker  above  than  behind,  and  below  than  in  front,  and  its 
fibres  are  close  and  compact,  and  interlace  in  various  directions.  The 
inner  part  of  the  capsular  ligament  often  blends  with  the  outer  part  of  the 
cotyloid. 

The  Transverse  ligament  is  a  strongish  narrow  band  of  fibres  which 
crosses  the  notch  at  the  lower  part  of  the  acetabulum  (ischio-pubic),  and 
converts  it  into  a  foramen.  It  is  continuous  at  the  margins  of  the  notch 
with  the  cotyloid,  and  its  superficial  part,  which  is  mostly  distinct,  is  a 
continuation  of  the  cotyloid  over  the  notch.  The  deeper  fibres  are  special 
to  the  ligament.  Beneath  it  the  nutrient  vessels  of  the  joint  pass  in  and 
out.  The  fatty  tissue  in  the  joint  communicates  beneath  this  ligament 
with  the  areolar  tissue  outside  the  joint,  so  that  pus  formed  within  the 
joint  may  pass  down  and  inwards  to  the  thigh  and  vice  versa. 

The  Joiiit  Surfaces. — It  will  now  be  clear  that  the  hip  joint  is  an 
enarthrodial,  or  ball-and-socket  joint,  being  the  largest  and  moat  perfect 
of  its  kind  in  the  human  body.  It  is  formed  by  the  head  of  the  femur 
fitting  into  the  cavity  of  the  acetabulum. 

The  Acetabulum  is  coated  with  cartilage  over  the  greater  part  of  its 
surface  excepting  where  the  interarticular  mass  of  fat  is  lodged  (the  so- 
called  gland  of  Havers),  and  opposite  the  ischio-pubic  notch.  The  articu- 
lar surfeice  of  the  acetabulum  is  deep  above,  but  narrows  towards  the  notch. 
The  head  of  the  femur,  or  rather  the  cartilage  covering  its  head,  is  in 
contact  with  the  acetabular  cartilage  and  the  interarticular  adipose  mass. 
A  depression  a  little  behind  and  below  its  centre  will  be  noticed  on  the 
head  of  the  femur,  to  this  the  round  ligament  is  attached ;  on  that  part  of 
the  acetabulum  uncovered  by  cartilage  is  a  mass  of  vascular  fatty  tissue 
which  is  thicker  near  the  margin  of  the  cartilage  than  near  the  transverse 
ligament,  and  which  acts  as  a  buffer  preventing  concussion  of  the  head  of 
the  femur  against  the  thin  roof  of  the  acetabulum.  This  is  the  so-called 
gland  of  Havers. 
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BynoviaX  Membrane. — The  synovial  membrane  of  this  joint  ia  extensive, 
and  like  all  serous  membranes  is  a  closed  sac.  It  lines  the  capsular 
ligament  and  invests  the  others.  If  we  commence  at  the  margin  of  the 
acetabulum  it  will  be  seen  to  be  reflected  on  the  inner  surfaces  of  the  cap- 
sular, and  reflected  along  the  neck  and  over  the  head  of  the  femur,  along 
the  ligunentum  teres  to  the  bottjim  of  the  acetabulum,  and  then  along 
the  inuer  aide  of  the  cotyloid  ligament,  over  iU  outer  side  to  the  margin 
of  the  acetabulum  again. 

JCoTunenta   of  ^e  Joint. — These  are:  flexion,  extensimiy  ahduction. 
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adduction,  circumduction,  and  TOtation.  Flexion  is  much  greater  than 
extension,  and  is  only  limited  hy  the  contact  of  the  thigh  and  abdominal 
wall.  The  posterior  part  of  the  capsule  and  the  ilio-trochanteric  band  are 
rendered  tight.  The  flexors  are  the  psoas  and  iliacus,  assisted  by  the 
sartorius  and  rectus.  In  extension  the  anterior  part  of  the  capsule, 
especially  its  ilio-  and  pubo-femoraJ  bands,  are  made  tense.  JCxtetLston  is 
mainly  produced  by  the  hamstring  muscles,  aided  by  the  gluteus  maximus. 
During  these  to  and  fro  movements,  the  femoral  head  rotates  round  a  line 
which  is  on  a  plane  with  the  axis  of  the  head  and  neck,  and  the  more 
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cfjmjilete  mechanical  arrangemea'^  of  this  joint,  as  compared  with  that  of 
ihe  Mhoiilder,  tend  considerably  to  previ-nt  any  dislocation.  The  cotyloid 
ligament  so  closely  embraces  the  head  of  the  femur,  that  it  tends  consider- 
ably to  iirevent  luxation,  even  if  the  capsule  be  diWded.     If  the  femur  be 


Flo.  D^O.—TRANflTEBBK 

abducted,  that  is  removed  from  the  mid-line,  the  pubo-femorat  proceas 
imd  inner  [wrtion  of  the  capsular  ligiiment  are  put  on  the  stretch.  Ab- 
diictiun  in  more  extenmve  than  adduction,  because  in  the  latter  move- 
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mrnt  the  thigh  meets  its  fellow,  but  if  carried  in  front  of  it  the  amount  of 
adduction  is  much  increased.  In  both  ab-  and  adduction  the  shaft  and 
head  of  the  femur  move  in  opposite  directions.     In  abduction  the  head 
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descends  down  and  in,  and  the  greater  part  of  its  articular  surface  projects 
beyond  the  acetabulum.  This  movement  is  produced  by  the  gluteus 
medius  and  minimus  and  tensor  fasciae  femoris,  and  is  limited  by  the 
inner  and  lower  parts  of  the  capsule,  and  by  the  meeting  of  the  great 
trochanter  and  the  outer  part  of  the  acetabular  rim.  In  adduction  the 
head  gradually  rises  into  its  socket,  and  when  the  limb  reaches  the  straight 
position  is  placed  on  the  deepest  part  of  the  cavity,  but  if  this  movement 
be  continued  the  head  will  descend  down  and  out^  and  the  outer  part  of 
the  capsule  and  Uio'trochanteric  band  will  be  tightened.  Extreme  adduc- 
tion is  limited  by  the  meeting  of  the  under  surface  of  the  femoral  neck 
with  the  inner  margin  of  the  brim  of  the  acetabulum.  The  adductors, 
gracilis,  and  pectineus  produce  this  movement. 

If  either  abduction  or  adduction  be  extreme  and  sudden,  dislocation  is 
likely  to  take  place  and  will  be  assisted  by  the  margin  of  the  cotyloid 
cavity  acting  as  a  fulcrum,  through  which  the  force  applied  to  the  femoral 
shaft  will  lift  the  head  of  the  femur  out  of  the  acetabulum.  After  reduc- 
ing a  dislocation  at  the  hip,  the  knees  should  be  fastened  together,  as  then 
the  head  of  the  femur  is  securely  placed  in  the  deej)est  part  of  the  aceta- 
bulum. 

Circumduction  consists  in  the  combination  of  the  four  angular  motions, 
viz.  flexion,  extension,  abduction,  and  adduction.  The  limb  then  describes 
a  cone  whose  apex  is  at  the  junction  of  the  neck  and  shaft  of  the  femur, 
and  whose  base  is  at  its  periphery.  In  the  shoulder  it  is,  as  has  been  seen, 
much  more  free  than  in  the  hip,  partly  because  of  the  greater  laxity  of  its 
capsule,  but  mainly  because  of  the  very  slight  angle  between  the  neck 
and  shaft. 

Rotation  may  be  either  internal  or  external.  In  the  former  the  big 
toe  is  turned  in ;  and  in  the  latter,  which  is  the  more  extensive  of  the 
two,  it  is  everted. 

In  external  rotation  the  femoral  head  turns  forward  and  outward,  and 
the  trochanter  major  is  brought  nearer  the  tuber  ischii.  The  shaft  of  the 
femur  moves  round  a  line  on  its  inner ^side  which  passes  from  the  hip  to 
the  inner  condyle,  the  anterior  part  of  the  capsule  is  tightened  and  the 
hinder  loosened. 

The  external  rotaUrra  are  the  pyriformis,  obturator  intemus  and 
gemelli,  quadratus  femoris,  gluteus  maximus,  posterior  fibres  of  gluteus 
minimus,  and  the  psoas  and  iliacus,  which,  in  flexing  the  thigh,  rotate  it 
outwards  also. 

In  internal  rotation^  the  femoral  head  glides  horizontally  backwards, 
the  great  trochanter  passing  forwards,  the  shaft  of  the  bone  revolving 
round  a  line  on  its  inner  side.  The  posterior  j>art  of  the  capsule  is 
stretched  and  the  anterior  relaxed.  If  the  neck  of  the  femur  be  fractured 
rotatory  movements  are  lost.  The  amount  of  rotation  is  directly  propor- 
tional to  the  length  of  the  femoral  neck.  The  internal  rotators  are  the 
gluteus  medius  and  anterior  fibres  of  the  minimus. 

The  angle  formed  by  the  neck  of  the  femur  with  its  shaft  serves  to 
give  greater  security  to  the  joint  in  its  various  movements,  as  by  this 
arrangement  the  greater  part  of  the  femoral  head  is  kept  in  its  socket.  It 
also  allows  of  greater  contact  between  the  head  of  the  femur  and  the  ace- 
tabulum during  progression,  and  gives  room  for  the  big  bony  process, 
the  trochanter  major,  by  means  of  which  greater  length  of  leverage  is 
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given  to  the  rotator  muscles  which  are  attached  to  it.  Were  it  not  for 
this  angle,  the  important  rotatory  movements  of  the  joint  would  be  con- 
eiderablj  hampered,  and  the  space  necessary  on  the  inner  side  of  the  femur 
for  the  strong  adductors  would  be  much  diminished. 


THE  BACK  OF  THE  LEO. 

Surface  Markings. — The  bmiy  prominences  of  the  leg  are  formed  by 
the  tibia  and  fibula.  The  former  bone  ia  on  the  inner  side,  is  subcuta- 
neous on  that  side,  and  is  limited  in  front  and  behind  by  sharpish  borders. 
At  its  upper  and  anterior  part  is  a  prominent  tubercle  into  which  is  in- 
serted the  anterior  ligament  of  the  knee,  or  ligamentumpatellse.  Above  this 
may  be  felt  the  outer  and  inner  tuberosities  of  the  head  of  the  tibia,  and 
a  tubercle  on  the  outer  side  of  the  tibial  head.  Below,  this  bone  ends  on 
the  inner  side  of  the  ankle,  in  the  projection  called  the  internal  malleolus. 
On  the  outer  side  of  the  leg,  at  its  upper  half,  the  fibula  is  covered  by  the 
peronei  muscles,  but  is  subcutaneous  in  the  lower  half,  where  it  can  easily 
be  felt.  It  lies  on  the  outer  and  back  part  of  the  tibia,  nearly  on  a  level 
with  its  anterior  tubercle.  Just  below  the  outer  aide  of  the  knee  the  head 
of  the  fibula  may  readily  be  felt,  and  its  lower  end  forms  the  projection 
called  the  *  external  malleolus,'  which  is  on  a  lower  level  than  the  inner. 
If  the  foot  be  extended,  the  head  of  the  astragalus  may  be  felt  below  the 
tibia. 

The   ■mvsciilar  markings  are  the  prominence  of  the  calf  which  is 

formed  by  the  gastroonemiua  and  soleua.     The  conjoined  tendons  of  these 

muscles  form  the  tendo-Achillis,  which  can  easily  be  seen  and  felt  along 

"""-'"  *^e  lower  half  of  the  leg  as  far  as  the  os  calcis.     Between  the  inner 

the  tendon  and  the  inner  edge  of  the  tibia,  but  rather  nearer  the 

I  situated  the  lower  p;»rt  of  the  posterior  tibial  artery.     In  front 

e  outer  aide  between  the  bones  of  the  leg  will  be  felt  the  extensor 

if  the  toes,  and  flexors  of  the  foot.     Between  theae,  lying  deeply, 

interior  tibial  vessels  and  nerve.     A  line  from  the  inner  side  of 

of  the  fibula  to  the  middle  of  the  ankle  will  indicate  the  position 

terior  tibial  artery  ;  whereas,  on  the  back  of  the  limb  a  line  from 

I  middle  of  the  upper  jiart  of  the  calf  to  the  mid-space  between 

:  malleolus  and  tendo-Achillis,  will  indicate  the  position  of  the 

tibial  artery. 

^oot. — The  eiirface  markings  on  the  foot  are  the  following.  Be- 
lie tuberosity  of  the  os  calcis,  and  about  an  inch  in  front  of  the  , 
nalleoluB  is  the  tubercle  of  the  acaphoid ;  and  about  an  inch  and 
I  front  of  this  is  a  slight  dejiresHion,  which  corresponds  to  the 
on  between  the  internal  cuneiform  and  the  metatarsal  bone  of 
toe.  About  an  inch  below  the  apex  of  the  internal  malleolus  is 
::tion  of  the  sustentaculum  tali  of  the  os  calcis ;  and  beneath  the 
^phalangeal  articulation  may  be  felt  the  sesamoid  bones  of  the 
.  On  the  outer  border  of  the  foot  the  student  should  feel  the 
;uberosity  of  the  os  calcis,  the  peroneal  tubercle  of  the  same  bone 
jelow  the  apex  of  the  outer  malleolus,  and  about  the  centre  of 
er  the  tarsal  end  of  the  fifth  metatarsal  bone  can  clearly  be  dis- 
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tinguiahed.  To  ascertain  the  position  of  the  dorsal  artery  of  the  foot,  a 
line  may  be  drawn  from  the  centre  of  the  ankle  to  the  interval  between 
the  first  and  second  metatarsal  bones. 

In  the  aoU  the  student  may  feel  the  central  strongest  piece  of  the 
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plantar  fkecia,  by  fixing  the  heel  and  extending  the  foot.     This  often  has 
to  be  divided  in  some  forms  of  club  feet. 

Dissection. — The  limb  being  placed  on  its  front,  let  the  foot  hangover 
the  side  of  the  table,  and  put  the  calf  muscles  on  the  stretch  by  festening 
the  foot  in  the  flexed  iiosition  ;  make  an  incision  along  the  middle  of  the 
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leg  from  the  popliteal  region  to  the  lower  border  of  the  os  calcis ;  reflect 
the  skin  as  far  as  the  outer  border  of  the  iibuk  and  the  inner  of  the  tibia. 
In  the  subcutaneous  fat  will  be  found,  on  the  inner  side  and  close  to  the 
tibia,  some  branches  of  the  internal  cutaneous  nerve  near  the  knee, 
and  the  internal  saphenous  vein  and  nerve  passing  down  in  front  of 
the  inner  malleolus.  In  the  middle  of  the  leg  is  the  external  saphenous 
vein,  accompanied  by  the  termination  of  the  small  sciatic  nerve  above  the 
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middle  of  the  leg,  and  the  external  saphenous  nerve  below.  Externally, 
in  the  upper  third  will  be  found  some  twigs  of  the  external  poplit^ 
nerve. 

Sitperjieial  Veaaels  and  Nerves. — The  Internal  ■aphenona  vein  begins 
in  an  arch  on  the  dorsum  of  the  foot,  passes  in  front  of  the  inner  malleolus, 
then  behind  the  inner  border  of  the  tibia,  and  reaches  the  thigh  behind 
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the  inter  Dal  condyle.  It  receives  several  superEcial  veias  and  deep 
braaches  from  the  tibial  veins.  The  valves  in  it  vary  from  two  to  six,  and 
are  more  numerous  in  the  thigh  than  in  the  leg.  In  the  foot  it  communi- 
cates with  the  internal  plantar;  in  the  leg  with  the  anterior  tibial  veins, 
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tiDd  with  the  iK>st«rior  tibial  by  branches  which  pierce  the  tibial  origin  of 
the  soleus. 

The  Bzternml  Saphenoni  Teiii  onnmeQces  in  an  arch  at  the  outer  side  of 
the  dorsum  of  the  foot,  and  passes  below  and  behind  the  external  malleolus 
and  along  the  outer  border  of  the  leg.  It  then  rans  along  the  back  of  tlie 
leg  to  the  tendo-AchiUia,  which  it  crosses  at  a  right  angle,  to  gain  tlie 
mid-line  of  the  posterior  part  of  the  leg,  and  in  the  lower  part  of  the 
popliteal  space  it  pierces  the  deep  £iscia  to  end  in  the  popliteal  vein.  Be- 
tween the  heads  of  the  gastrocnemius  it  receives  numerous  large  branches, 
also  aooie  about  the  heel,  and  others  on  the  back  of  the  leg.  It  is  joined 
by  the  internal  saphenous  vein,  and  communicates  with  the  deep  veins  on 
the  doraum  of  the  foot,  and  with  those  behind  the  outer  malleolus.  It 
has  usually  only  two  valves,  of  which  one  is  constant,  and  is  near  its  termina- 
tion in  the  po)iliteal  vein.  Cutaneous  arteries  from  muscular  branches  of 
the  posterior  tibial,  and  peroneal,  accompany  the  superficial  veins  and 
nerves. 

The  auperjicial  lymphatics  commence  in  plexuses  &om  the  toes,  sole, 
heel,  and  sides  of  the  foot,  and  join  lymphatic  trunks  which  run  parallel 
with  the  external  saphena  vein.  The  outer  and  inner  ones  course  along 
the  thigh  to  the  inguinal  glands,  but  several  of  the  middle  set  pierce  the 
deep  fascia  to  empty  themselves  into  the  popliteal  glands. 

Cutaneous  Nerves. — These  are  continuations  of  branches  which  have 
partly  been  examined,  viz.  the  small  sciatic  branches  of  the  internal  and 
external  cutaneous,  filaments  of  the  anterior  crural,  the  internal  and  ex- 
ternal saphenous  nerves,  and  cutaneous  filaments  of  the  external  popliteal. 
The  intem^d  or  long  saphenous  nerve  accompanies  the  internal  saphe- 
nous vein,  passing  behind  the  inner  border  of  the  tibia,  and  at  the  lower 
third  of  the  leg  it  divides  into  two  branches,  the  posterior  of  which  runs 
along  the  tibi^  margin  ending  at  the  inner  ankle.  The  anterior  branch 
jiasses  in  front  to  the  ankle  and  supplies  the  skin  along  the  inner  side  of 
the  foot  as  far  as  below  the  great  toe.  Lateral  culaneoits  offsets  are 
given  off  from  this  nerve  in  the  leg,  the  outer  of  which  pass  to  the  anterior 
aspect  of  the  tibia  and  join  the  internal  cutaneous. 

The  external  or  slwrt  sapiienous  nerve  is  usually  a  branch  of  the  in- 
ternal popliteal,  and  descends  between  the  heads  of  the  giistrocnemius 
along  the  back  of  the  leg,  and  pierces  the  deep  fascia  about  its  middle. 
It  accompanies  the  external  saphenous  vein  behind  and  below  the  external 
malleolus,  supplying  the  outer  side  of  the  foot  and  of  the  little  toe.     Just 
after  piercing  the  deep  fascia  it   receives  a  communicating  branch  {cff»v- 
municans  peronei  vel  fibiilaris)  from  the  external  popliteal.     At  the 
— •—  "■-*"  "f  the  tcndo-Achillis,  near  the  heel,  it  gives  long  and  large 
the  integuments  and  is  joined  to  the  small  sciatic,  and  on  the 
e  foot  it  communicates  with  the  musculo-cutaneous  nerve. 
IS  Branches  of  the  External  Popliteal. — These  are  usually 
,  and  sup))ly  the  skin  of  the  back  and  outer  side  of  the  leg  to 
1  its  middle.     One  branch,  larger  than  the  others  (the  covn- 
peroneal),  is  given  off  near  the  head  of  the  fibula,  crosses  the 
1  of  the  gastrocnemius,  and  joins  the  external  saphenous  just 
erve  pierces  the  deep  fascia.     Occasionally  this  nerve  is  sepa- 
B  the  heel.     One  or  two  filaments  of  the  external  popliteal 
kin  of  the  front  and  outer  side  of  the  leg  in  its  upper  half. 
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The  avuUl  sciatic  nerve  pierces  the  deep  fascia  at  the  lower  part  of 
the  popliteal  space,  and  accompanies  the  external  saphenons  vein  below 
the  middle  of  the  leg,  where  ifc  conununicateB  with  the  external  saphenous 
nerve. 

Bra/nches  of  the  Internal  Cutaneous. — The  inner  branch  of  this  nerve 
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passes  down  on  the  inner  side  of  the  leg  as  &r  as  its  niiddle,  lying  behind 
the  internal  sapheuons  nerve  with  which  it  communicates. 

Dissection. — Remove  the  superficial  fatty  layer  and  reflect  the  vessels 
and  nerves,  the  deep  &scia  will  then  be  exposed. 

The  d^p  fascia  at  the  bade  of  the  leg  invests  the  muscles,  and  on 
the  outer  side  gives  off  two  strong  intermuscular  septa  which  enclose  the 
H  U 
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peronei  and  separate  them  from  the  muscles  on  the  anterior  and  poat«rior 
tibial  regions,  and  after  giving  several  sm:iller  processea  which  enclose  the 
muscles  individually,  gives  off  a  broad  transverse  intermuscular  Beptum 
which  separates  the  superficial  from  the  deep  muscles.  Laterally  it  is 
continued  to  the  posterior  margins  of  the  tibia  and  fibula.  Above,  over 
the  popliteus,  it  is  strong  and  receives  the  expansion  from  the  semi-mem- 
branosns.  In  the  middle  of  the  leg  it  is  thinner,  but  behind  the  internal 
malleolus  it  is  much  thickened  and  covers  the  tendons  of  the  tibialis 
posticus,  flexor  longus  hallucig  and  flexor  loagus  digitorum,  enclosing  them 
in  osseo-fibrous  sheaths  between  the  heel  and  ankle.  It  also  covers  the 
posterior  tibial  vessels  and  nerve,  and  blends  with  the  internal  annular 
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ligament.  This  deep  fascia  is  pierced  by  the  cutaneous  nerves  and  veins, 
which  pass  through  it  from  the  deep  to  the  superficial  vessels.  Reflect  this 
&8cia  by  an  incision  along  the  centre  of  the  leg,  and  put  on  the  stretch 
the  fibres  of  the  gastrocnemius,  which  is  to  be  cleaned. 

Superficial  Muscles. — These  are  the  gastrocnemius,  soleus,  and 
plantaris.  The  last-named  is  very  small,  having  a  very  long  tendon ;  the 
other  two  are  large  and  fleshy,  and  end  in  a  tendon  common  to  both,  the 
tendo-AckiUia. 

The  OaitTOonemiaa  is  the  most  superficial  muscle,  aud  arises  by  two 
heads,  the  inner  of  which  is  the  larger,  through  two  flat  strong  tendons 
from  the. back  and  upper  part  of  the  condyles.     The  inner  layer  and  more 
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posteruyr  head  arises  from  a  depression  at  the  upper  and  back  part  of  the 
inner  condyle,  behind  the  insertion  of  the  abductor  magnus  tendon,  and 
by  fleshy  fibres  from  the  lower  part  of  the  inner  bifurcation  of  the  linea 
aspera.  The  outer  head  arises  from  the  upper  and  outer  part  of  the 
external  condyle,  above  the  attachment  of  the  popliteus.  This  muscle  is 
tendinous  along  the  middle.  Each  tendon  expands  into  an  aponeurosis 
which  covers  t^e  posterior  surface  of  that  ^lart  of  the  muscle  pertaining  to 
it.     The  aponeurosis  covering  the  inner  head  is  longer  and  thicker  than 
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that  investing  the  outer.  Muscular  fibres  arise  from  the  anterior  surface 
of  these  expansions.  The  fibres  in  the  mid-line,  corresponding  to  the 
portions  of  muscle  arising  fr^>m  the  bifurcations  of  the  linea  aspera,  unite 
along  a  median,  thin  aponeurosis,  below.  The  remaining  fibres  converge 
to  the  posterior  aspect  of  an  aponeurosis  which  extends  on  the  front  of  the 
muscle,  and  this,  gradually  protracting,  joins  with  the  tendon  of  the  soleus, 
forming  the  tendo-Ackillis,  which  will  be  presently  dissected. 

ReuUiona. — Superficially  with  the  deep  fascia  of  the  leg  which  sepa- 


40S  HUMAN  MORPHOLOGY. 

rates  it  &om  tbe  cutaneoos  Tessele  and  nerves ;  deeply  with  the  eoleus, 
popliteuB,  plautaris,  popliteal  vessels,  internal  popliteal  nerve,  and  posterior 
ligament  of  the  knee.  The  heads  of  this  muscle  help  to  form  the  lateiul 
boundaries  of  the  popliteal  space  hdow  the  knee.  The  fleshy  inner  head 
descends  lower  than  the  outer.  Underneath  it  is  a  synovial  bursa  which 
sometimes  communicates  with  the  knee  joint.     The  tendon  of  the  outer 
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head  contains  a  sesamoid  fibro-cartilage,  which  rarely  becomes  bony,  and 
sometimes  one  is  found  in  the  tendon  of  the  inner  head. 

Actions. — It  extends  the  ankle  pointing  the  toes,  and  if  the  feet  be  on 
the  ground  it  can  raise  the  os  calcis,  and  the  body  weight,  as  in  walking, 
running,  or  standing  upon  the  toes.  Acting  from  below  it  flexes  the  knee 
joint,  being  assisted  by  the  popliteus. 
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Nerve. — It  is  supplied  by  the  internal  popliteal. 

Varieties. — This  muscle  is  sometimes  joined  by  a  band  of  muscular 
fibres,  which  takes  origin  separately  from  the  femur  above  one  of  the 
condyles — this  has  been  seen  to  pass  in  some  cases  between  the  artery 
and  vein. 

Dissection. — Divide  the  gastrocnemius  near  its  origin,  and  the  vessels 
and  nerves  to  it ;  reflect  it,  and  clean  the  following  muscles. 

The  Plantaris  is  very  small,  is  placed  between  the  gastrocnemius  and 
soleus,  and  is  noteworthy  in  having  the  longest  tendon  in  the  body.  If 
this  be  stretched  laterally,  it  assumes  the  appearance  of  a  ribbon.  It  has  a 
fusiform  belly  about  two  inches  in  length  and  three  quarters  of  an  inch 
wide,  and  arises  bom  the  lower  part  of  the  outer  bifurcation  of  the  linea 
aspera  and  from  the  ligamentum  posticum  Winslowii.  Its  slender  tendon 
passes  obliquely  between  the  two  calf  muscles  to  the  inner  border  of  the 
tendo-Achillis,  and  is  inserted  with  it  into  the  posterior  part  of  the  os 
calcis,  or  into  the  fieiscia  of  the  leg,  or  into  the  internal  annular  ligament. 

Varieties. — It  is  often  absent,  and  occasionally  is  double.  In  man  it 
is  rudimentary,  but  in  some  of  the  lower  animals  it  exists  as  a  large 
muscle  and  is  i/nserted  into  the  plantar  fascia,  of  which  it  is  a  tensor,  or 
passes  forward  deeply  in  the  sole  as  a  part  of  the  toe  flexors.  It  may  be 
imbedded  in  the  tendo-Achillis. 

Action. — It  assists  the  gastrocnemius  to  extend  the  foot  if  it  be  not 
fixed,  and  to  flex  the  knee  if  the  foot  be  fixed. 

Nerve. — ^The  internal  popliteal. 

Soleus. — The  SoleiiB  is  a  large  flat  muscle,  and  has  been  named  from 
its  supposed  resemblance  to  a  sole  fish.  It  arises  by  tendinous  fibres 
from  the  back  of  the  head  of  the  fibula,  and  the  upper  half  or  third  of  the 
posterior  and  internal  surfaces  of  its  shaft ;  from  the  oblique  line  of  the 
tibia  and  from  the  middle  third  of  its  internal  border.  Some  fibres  also 
come  from  the  tendinous  arch  which  passes  between  the  tibial  and  fibular 
origins  of  the  muscle,  and  beneath  this  the  posterior  tibial  vessels  and 
nerves  pass.  The  fibres  pass  back  to  an  aponeurosis  on  the  posterior 
surface  of  the  muscle,  and  this  becoming  thicker  ard  narrower,  joins  the 
tendon  of  the  gastrocnemius  to  form  the  tendo-Achillis.  The  tibial  origiu 
of  this  muscle  is  pierced  by  veins  from  the  posterior  tibial  pas6ing  to  the 
internal  saphenous. 

Relations. — Superficially  with  the  gastrocnemius  and  plantaris,  deeply 
with  the  deep  muscular  layer  and  posterior  tibial  vessels  and  nerve,  from 
which  it  is  separated  by  the  deep  intermuscular  fascia  of  the  leg. 

The  Tendo-Achillis  is  the  common  tendon  of  the  gastrocnemius  and 
soleus,  and  is  the  strongest  and  thickest  tendon  in  the  body.  It  is  about 
six  inches  long  and  about  three  wide  at  its  upper  part.  It  begins  about 
the  middle  of  the  leg,  being  formed  by  the  union  of  the  aponeuroses  of 
the  two  preceding  muscles.  It  receives  fleshy  fibres  on  its  anterior  surface 
nearly  to  the  lower  end.  It  is  narrowest  about  an  inch  and  a  half  above  its 
insertion  and  expands  a  little  before  it  is  inserted  into  the  lower  half  of 
the  posterior  tuberosity  of  the  os  calcis,  having  a  bursa  between  it  and 
the  upper  part  of  the  tuberosity. 

Relations. — Superfi/nal  to  the  tendon  are  the  skin  and  fasciae,  deeply^ 
it  is  separated  from  the  tendons  of  the  deeper  muscles  and  vessels  by  a 
considerable  interval,  which  contains  vascidar,  areolar,  and  fatty  tissue. 
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Along  its  inner  border  ia  the  tendon  of  the  pkntarls,  and  along  its  ov,Ur 
are  tbe  external  saphenous  vein  and  nerve  which  are  superjicial  to  it. 
The  fleshy  part  of  the  muscle  has  the  plantaris,  gastrocnemiuH,  ^cise,  and 
skin  behiiCd  it,  and  in  front  of  it  are  the  flexor  longus  hallucia,  flexor 
longus  digitorum,  tibialis  posticus,  and  posterior  tibial  vessels  and  oerve, 
which  latter  are  separated  from  it  by  the  deep  transverse  aponeurosis. 

Action. — The  soleua  extends  the  ankle  pointing  the  toes,  and  if  the 
latter  rests  on  the  ground  it  can  raise  the  heel.  The  tendon  is  sometimes 
ruptured  in  sudden  powerful  contractions  of  both  muscles.     Acting  from 
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below,  it  f^teadies  the  leg  ujion  the  foot,  and  prevent:*  the  IxKlyfrom  falling 
forwards.  On  rising  from  stooping,  it  will  draw  back  the  bones  of  the  leg 
into  a  vertical  position  over  the  fottt. 

Nerve. — The  internal  ))o]iliteiil. 

Vdriftiei. — An  actcssory  portion  i.i  soniftimca  found  in  connection 
with  its  inner  and  lower  part;  thiJ)  stuuetimcs  has  a  tendon  which  is  sepa- 
rately inserted  info  the  os  calcis,  but  generally  it  is  attached  to  the  inner 
side  of  the  tfndi>-Achillifi. 
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Dissection, — Separate  the  soleus  from  the  bones  of  the  leg,  divide  the 
vessels  and  nerves  entering  it,  and  be  careful  of  the  thin  transverse  layer 
of  fascia  separating  the  superficial  from  the  deep  muscles.  Reflect  or  re- 
move the  superficial  muscles,  and  examine  the  bursa  in  front  of  the 
tendo-Achillis  at  its  insertion  into  the  os  calcis.  Clean  the  internal  annu* 
lar  ligament,  looking  for  the  plantar  cutaneous  nerve  which  pierces  it. 

The  Deep  Intermuscular  Fascia  or  Septum. — This  layer  is  attached 
to  the  posterior  margins  of  the  tibia  and  fibula,  and  binds  down  the  deep 
muscular  layer.  Over  the  popliteus  it  is  thick,  and  receives  an  expansion 
from  the  semimembranosus,  but  beneath  the  soleus  it  is  indistinct  and 
thin.  Near  the  inner  malleolus  where  it  covers  the  tendons  and  vessels, 
it  is  much  stronger  and  has  some  transverse  fibres.  Between  the  heel  and 
inner  ankle  it  blends  with  the  internal  annular  ligament. 

Dissection, — Eeflect  this  fascia  by  a  longitudinal  incision,  clean  the  pos- 
terior tibial  vessels  and  nerve  and  the  three  deep  muscles,  and  after  having 
made  out  the  attachments  of  the  latter,  throw  outwards  and  partly  divide 
the  flexor  longus  pollicis  to  trace  the  peroneal  artery  in  its  substance  and 
to  follow  out  its  branches. 

Deep  Muscles, — These  are  the  ixjpliteus,  crossing  the  bones  close  to 
the  knee  joint,  the  flexor  longus  digitorum  on  the  tibial  side,  and  on  the 
fibular  the  flexor  longus  jwUicis.  The  tibialis  posticus  is  partially  con- 
cealed by  an  aponeurosis  which  gives  origin  to  the  two  flexors.  It  lies 
between  the  other  two  on  the  interosseous  membrane.  The  three  last- 
named  muscles  pass  into  the  sole,  and  are  there  tendinous,  as  also  are 
they  beneath  the  malleolus. 

The  PopliteuB  is  a  triangular,  flat,  thin  muscle,  covered  by  a  tendinous 
expansion  from  the  semimembranosus.  It  arises  within  the  capsule  of 
the  knee  by  a  strong  flat  tendon  an  inch  long  from  the  anterior  part  of  a 
deepish  depression  on  the  outer  side  of  the  external  condyle,  and  outside 
the  capsule  some  fleshy  fibres  arise  from  the  posterior  ligament  of  the 
knee.  The  tendon  pierces  the  capsule  and  ends  in  the  fleshy  part  of  the 
muscle,  which  is  ithserted  into  the  inner  two-thirds  of  the  triangular  surface 
above  the  oblique  line  on  the  posterior  aspect  of  the  tibial  shaft,  and  into 
the  expansion  covering  the  muscle. 

Relations. — Superficial  to  it  are  the  popliteal  vessels  and  internal  popli- 
teal nerve,  gastrocnemius,  and  plantaris.  Its  deep  surface  is  in  relation  with 
the  back  of  the  upper  part,  of  the  tibia  and  the  superior  tibio-fibular  joint. 
Along  its  upper  border  are  the  internal  inferior  articular  vessels  and  nerves, 
and  its  lower  border  is  contiguous  to  the  tibial  and  fibular  origins  of  the 
soleus.  In  dissecting  the  knee  its  tendon  of  origin  will  be  seen,  and  it  will 
be  noticed  that  it  is  in  relation  externally  with  the  external  lateral  ligament 
and  tendon  of  the  biceps,  and  inteniaUy  with  the  outer  surface  of  the  ex- 
ternal semilunar  cartilage,  and  is  surrounded  by  the  synovial  membrane 
of  the  knee. 

Action'. — It  assists  in  flexing  the  knee,  and  if  the  leg  be  flexed  it  can 
rotate  the  tibia  inwards;  the  latter  being  fixed  it  will  support  and 
strengthen  the  knee  on  its  outer  side,  and  may  slightly  rotate  the  femur 
out.     Theile  thinks  it  retracts  the  external  semilunar  fibro-cartilage. 

Nerve. — The  internal  popliteal  nerve. 

Varieties. — An  accessory  popliteus  has,  though  very  rarely,  been  ob- 
sorved. 
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The  Flsxor  Longtu  Dlgitoram,  or  perforaaa,  is  on  the  tibial  side  of 
th«  log,  and  arigea  by  a  pointed  process  from  the  posterior  surface  of  the 
tibia  just  below  the  soleal  attachments,  immediately  below  the  oblique 

«   ,    t 
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arise  from  the  intermuscular  septum,  and  from  the  aponeurosis  over  the 
tibialis  posticus.     The  fleshy  fibres  end  in  a  strong  tendon  which  occupies 
nearly  the  whole  length  of  the  posterior  aspect  of  the  muscle*     This 
tendon  passes  behind  the  internal  malleolus  in  a  groove  on  the  posterior 
aspect  of  the  tibia  which  is  common  to  it  and  the  tibialis  posticus,  but  is 
separated  from  the  latter  muscle  by  a  septum,  the  tendon  of  each  being 
lodged  in  a  special  sheath  and  lined  by  a  distinct  synovial  membrane. 
Beneath  the  internal  annular  ligament,  and  in  the  groove,  its  tendon  is 
superficial  to  that  of  the  tibialis,  but  in  the  lower  fourth  of  the  leg  this 
muscle  crosses  in  front  of  it.     The  tendon  then  passes  forwards  and  out- 
wards, beneath  the  os  calcis  into  the  sole,  where  it  crosses  beneath  the 
tendon  of  the  flexor  longus  poUicis,  being  connected  to  it  by  a  strong  ten- 
dinous slip.     It  then  expands,  and  is  joined  on  its  outer  side  by  the  flexor 
accessorius  about  the  middle  of  the  sole.     It  finally  divides  into  four 
tendons  which  are  inserted  into  the  bases  of  the  last  phalanges  of  the 
four  outer  or  lesser  toes  on  their  plantar  aspect.     Each  tendon  passing 
through  a  slit  in  the  corres{)onding  tendon  of  the  flexor  brevis  digitorum 
opposite  the  middle  of  the  first  phalanges.     The  lumbricales  muscles  arise 
from  and  are  accessory  to  them  in  the  sole.     The  insertion  of  this  muscle 
cannot  now  be  seen. 

RelcUiona. — Superficially  with  the  soleus,  the  deep  fascia,  and  the 
posterior  tibial  vessels  and  nerves.  Deeply  with  the  tibia  and  tibialis  pos- 
ticus. Its  relations  in  the  sole  of  the  foot  will  be  seen  when  that  is  dis- 
sected. 

Actions, — It  flexes  the  distal  phalangeal  joints  of  the  four  lesser  toes, 
and  then  extends  the  foot,  and  assists  the  gastrocnemius  and  soleus  in 
extending  the  foot  in  walking,  or  in  standing  on  the  toes.  Were  it  not 
for  the  insertion  of  the  flexor  accessorius  into  the  outer  side  of  its  tendon 
in  the  sole,  it  would  in  consequence  of  its  oblique  direction  draw  the  toes 
inwards ;  but  acting  with  the  flexor  accessorius,  it  draws  the  toes  to  the 
mid-line  of  the  foot.  Acting  from  below  it  steadies  the  tibia  and  fibula 
upon  the  ankle.  It  also  helps  to  raise  the  heel  in  walking,  and  its  tendon 
can,  jointly  with  this  and  the  other  two  muscles,  strengthen  the  tarsal 
arch  on  its  inner  and  under  aspects. 

Nerve. — ^The  posterior  tibial. 

Varieties, — A  second  head  of  origin  is  not  infrequent,  and  this  may 
come  from  the  outer  tuberosity  of  the  tibia,  from  the  fibula,  or  from  the 
deep  fascia,  and  Otto  has  seen  this  extra  piece  joining  and  even  replacing 
the  flexor  accessorius  in  the  sole.  A  slip  from  the  posterior  aspect  of  the 
tibia  (flexor  digiti  secundi  proprius)  may  pass  to  the  second  toe,  and 
there  may  be  an  additional  slip  from  the  tibialis  anticus  to  join  the  flexor 
digitorum  at  the  ankle.  A  small  supernumerary  muscle  arising  from  the 
inferior  part  of  the  back  of  the  tibia  and  running  in  the  sheath  of  the  long 
flexor  of  the  toes  to  the  posterior  or  inner  ligament  of  the  ankle  (tensor 
capsuli  tibio-tarsalis)^  may  exist.     (Gies, '  Archiv  fiir  Anatie.,*  1868). 

The  Flexor  Longus  Hallncii,  or  Polliois  Pedis,  is  placed  on  the  fibular  side 
of  the  leg,  and  is  the  largest,  strongest,  and  most  superficial  of  these 
muscles.  It  arises  below  the  soleus  from  about  the  lower  two-thirds  of 
the  posterior  and  internal  surface  of  the  shaft  of  the  fibula  to  within  an 
inch  of  its  lower  end,  from  the  intermuscular  septum  between  it  and  the 
peronei,  from  the  fascia  over  the  tibialis  posticus,  and  from  the  lower  part 
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of  the  interoseeotu  membrane.  \ts  fibres  nm  obliqaelv  down  and  back,  and 
end  aromid  a  tendon  which  occupies  the  lower  half  of  the  posterior  snr&ce 
of  the  moBcle.  The  tendon  passes  through  a  separate  groove  on  the  pos- 
terior eur&ce  of  the  tibia,  external  to  the  tendons  of  the  tibialis  posticos 
and  flexor  longus  digitonun,  being  near  the  tendo-Achillis.  It  then  enters 
another  groove  on  the  posterior  sur&ce  of  the  astragalus,  and  finally  mns 
along  a  third  groove  beneath  the  lesser  process  of  the  os  calcis,  nearest  its 
base,  into  the  sole  of  the  foot ;  it  then  passes  between  the  two  beads  of 
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the  flexor  brevis  pollicis,  and  is  inserted  into  thfi  base  of  the  last  phalanx 
of  the  great  toe  on  its  plantar  aspect.  In  the  sole  it  crosses  ahi/ve  the 
tendon  of  the  flexor  longus  digitorum,  being  connected  to  it  by  a  strong 
tendinous  slip.  The  astragaloid  and  calcanean  grooves  for  this  tendon  are 
converted  into  distinct  canals  by  tendinous  fibres.  These  canals  are  lined 
by  synovial  membrane. 

Relations.— Superfidally  it  is  seiwrated  from  the  soleus  by  the  deep 
fascia,  and  from  the  tendo-Achillis  by  the  deep  &scia  and  some  vascular 
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areolar  tissue.  Its  deep  surface  is  in  relation  to  the  peroneal  vessels,  the 
tibia,  and  fibula,  the  lower  part  of  the  interosseous  membrane,  and  the  back 
of  the  ankle  joint.  On  its  inner  aide  are  the  posterior  tibial  vessels  and 
nerve,  the  tibialis  posticus,  and  flexor  longus  digitorum  ;  and  on  its  outer 
side  are  the  peronei,  separated  by  the  intermuscular  septum. 

Actions. — It  bends  the  distal  phalanx  of  the  great  toe  and  then  ex- 
tends the  ankle.  It  assists  the  flexor  longus  digitorum  and  gastrocnemius 
and  soleus  in  extending  the  foot  in  walking  or  standing  on  the  toes.  If 
the  foot  be  on  the  ground  it  will  aid  the  flexor  longus  digitorum  in  raising 
the  heel  in  walking,  and  will  assist  them  mostly  in  moving  back  the  bones 
of  the  leg  when  rising  from  a  stooping  posture ;  it  also  helps  to  steady 
the  tibia  and  fibula  on  the  ankle  joint. 

Nerve, — The  posterior  tibial. 

Varieties. — Its  peculiarities  are  few,  but  the  manner  of  its  union  with 
the  tendon  of  the  longus  digitorum  is  very  variable,  so  that  Professor 
Turner  thinks  that  no  two  subjects  are  alike  in  this  respect.  In  nearly 
all  cases  the  slip  of  junction  comes  from  the  flexor  hallucis,  but  in  one-sixth 
of  the  subjects  the  digitorum  sends  a  slip  to  the  jwUicis.     The  slip  from 
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the  hallucis  generally  is  inserted  into  the  second  and  third  toes,  but  it 
may  go  to  all  four  toes,  or  to  the  second  only. 

Macalister  has  described  a  small  peroneo'calcaneus  intemus  as 
being  probably  homotypical  with  the  pronator  quadratus.  It  arises  be- 
hind the  external  malleolus  from  an  oblique  line  on  the  back  of  the  fibula, 
and  passes  over  the  sustentaculum  tali  in  the  same  groove  with  the  flexor 
hallucis,  to  be  inserted  into  a  tubercle  of  the  os  calcis  (Macalister,  *  Mus- 
cular Anomalies,'  p.  125). 

The  Tibialis  Posticus  is  the  most  deeply  placed  of  these  muscles,  and 
lies  between  them.  It  arises  by  two  pointed  processes  between  which 
the  anterior  tibial  artery  passes  to  the  front  of  the  leg.  Its  origin  differs 
from  the  other  two  muscles,  as  it  arises  from  both  bones.  Its  tiMal  origin 
is  from  the  posterior  surface  of  the  shaft,  external  to  the  flexor  digitorum, 
and  between  the  upper  part  of  the  oblique  line  and  the  middle  of  the  external 
border  of  the  bone.  Its  fibular  attachment  is  from  the  upper  two-thirds 
of  the  inner  surface  of  the  shaft  of  the  fibula.  It  also  arises  from  nearly 
the   whole   of  the   posterior   surface  of  interosseous    membrane,   except 
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about  aa  inch  bt^Iow,  from  the  aponeurosie  which  is  euper6cial  to  it, 
and  &om  the  iDt«rmuEcular  oeptum.  In  the  lower  fourth  of  the  leg  it 
passes  in  front  of  the  flexor  digitorum  and  ends  in  the  tendon  which 
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enters  the  innermost  groove  behind  the  malleolus,  being  separated  from 
the  flexor  digitonim  by  a  septum.  Its  tendon  then  occupies  another 
.u-,.v  ^,gf  the  internal  lateml  ligament  and  beneath  the  calcaneo-scaphoid 
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articulation,  and  expands  to  be  inserted  into  the  tuberosity  of  the  scaphoid 
and  internal  cuneiform  bones.  A  sesamoid  bone  is  found  near  its  inser- 
tion, and  its  tendon  gives  off  expansions,  the  posterior  of  which  is  inserted 
into  the  sustentaculum  tali  of  the  os  calcis,  the  external  into  the  middle 
and  external  cuneiform  bones  and  cuboid,  and  the  anterior  to  the  bases 
of  the  second,  third,  and  fourth  of  the  metatarsal  bones ;  in  fact,  to  all 
the  tarsal  bones  except  the  astragalus  and  scaphoid. 

Rdaiions, — SuperfidaUyy  the  posterior  tibial  vessels  and  nerves,  and 
the  peroneal  vessels,  from  which  it  is  separated  by  the  deep  fascia ;  the 
soleus  and  flexor  digitorum  are  also  above  it.  Deeply  it  is  in  relation  with 
the  interosseous  ligament,  tibia,  fibula,  and  ankle  joint ;  and  at  the  back 
of  the.  malleolus  it  is  between  the  tibia  and  the  long  flexor  of  the  toes. 

Actions, — It  extends  the  ankle  joint  and  acting  with  the  anticus  it 
turns  the  toes  inwards,  antagonising  the  peronei  which  turn  it  out.  It 
shortens  the  inner  border  of  the  foot  by  drawing  the  scaphoid  down  and 
in,  and  assists  the  calf  muscles  in  raising  the  heel  in  walking.  In  rising 
from  stooping  it  assists  the  soleus  in  drawing  back  the  bones  of  the  leg. 
Its  tibial  origin  is  higher  than  the  fibular. 

Nerve. — ^The  posterior  tibial. 

The  Aponeurosis  over  the  tibialis  posticus  has,  inferiorly,  a  defined 
border,  and  is  attached  laterally  to  the  leg  bones.  Its  superficial  surface 
gives  origin  to  the  flexors,  and  its  deep  surface  to  the  tibiidis  posticus; 

The  Posterior  tibial  artery  is  large,  and  passes  obliquely  down  from  its 
origin  from  the  popliteal,  at  the  lower  border  of  the  popliteus  muscle.  It 
runs  to  the  inner  side  of  the  leg,  and  passing  in  the  mid-line  between  the 
heel  and  the  inner  malleolus,  it  divides  beneath  the  origin  of  the  abductor 
pollicis  at  the  lower  part  of  the  internal  annular  ligament,  into  the 
external  and  internal  plantar  arteries.  A  line  from  the  middle  and  lower 
part  of  the  popliteal  space  to  midway  between  the  inner  malleolus  and 
the  tuberosity  of  the  os  calcis  will  indicate  its  position. 

Relaiions. — Anterior  to  it  are  the  tibialis  posticus,  flexor  digitorum, 
tibia,  and  the  back  part  of  the  ankle.  Behijid  it  are  the  deep  fasciae,  sepa- 
rating it  from  the  gastrocnemius  and  soleus.  In  the  lower  third  it  is 
more  superficial,  and  runs  parallel  with  the  inner  edge  of  the  tendo-Achillis, 
being  covered  only  by  the  skin,  superficial  and  deep  fescise.  Its  vena$ 
comites  closely  surround  it,  and  the  posterior  tibial  nerve  is  internal  to  it 
at  its  upper  third,  but  at  its  lower  two-thirds,  it  becomes  external. 
Between  the  malleolus  and  the  os  calcis  it  has  the  following  relations.  On 
the  inner  side  are  the  tendons  of  the  tibialis  posticus  and  flexor  digitorum ; 
on  either  side  of  it  is  a  vein,  the  nerve  being  to  its  outer  side,  and  half  an 
inch  nearer  the  heel  is  the  tendon  of  the  flexor  longus  pollicis. 
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In  front  aie  the  tibialis  posticus,  flexor  loogus  digitorum^  tibisy  and  ankle  joint. 


Intide. — Post,  tibial  nerve  at 
upper  third.    Vein. 


OuUide, — ^Post.  tibial  nerve 
lower  two-thirds,  flexor  long, 
hallucis  at  the  ankle,  and  vein. 


Behind  are  the  intermuscular  &scia,  gastrocnemius,  soleus,  fascite,  and  skin. 
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Branches. — These  are  the  peroneal,  which  is  its  largest  branch, 
muscular,  nutrieiit  to  the  tibial,  communicating,  internal  calcanean, 
articular,  and  cutaneouB. 

The  Mv'BCular  branches  supply  the  deep  muBcIee  and  the  soleuB.  An 
offset  from  the  branch  to  the  last-named  muscle  pierces  its  tibial  attach- 
ment and  supplies  the  knee. 

The  Nutrient  artery  to  the  tibia  generally  arises  from  the  upper  part 
of  the  posterior  tibial;  it  gives  a.  few  muscular  offsets  and  enters  the 
nutrient  canal  on  the  poaterior  surface  of  the  bone  obliquely  from  above 
downwards.  It  is  the  largest  nutrient  artery  of  bone  in  the  body,  and  rami- 
fies in  the  interior  of  the  tibia. 

The  CoTnmunicating  artery  to  the  peroneal  passes  transversely  across 
the  tibia  about  two  inches  from  its  lower  end,  and  courses  down  and  out 
beneath  the  fiezor  hallucis,  to  join  a  corresponding  branch  from  the 
peroneal. 

The  Calcanean  or  internal  calcanean  are  largish  vessels  which  are 
given  off  from  the  posterior  tibial  just  before  it  dividea.     They  supply  the 
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skin  and  fat  about  the  heel  and  under  the  tendo-Achillis.  One  large 
branch  accompanies  the  plantar  cutaneous  ner\'e  to  the  sole  of  the  foot 
and  pierces  the  internal  annular  ligament.  They  anastomose  with  the 
internal  malleolar  and  peroneal  arteries. 

Cutaneous  twigs  pierce  the  fascia  in  the  lower  half  of  the  leg,  and 
articular  branches  ent«r  the  ankle  joint  on  its  inner  and  posterior  side. 

The  Peroneal  Artery  is  given  off  usually  about  an  inch  and  a  half  below 
the  lower  border  of  the  popliteus.  It  is  often  as  large  and  sometimes 
larger  than  the  posterior  tibial  itself,  and  passes  obliquely  outwards ' 
piercing  the  flexor  longus  pollicis,  accompanied  by  the  nerve  of  that 
muscle,  and  running  close  to  the  fibula  along  its  inner  border  and  in  the 
substance  of  the  muscle  to  the  lower  third  of  the  leg,  where  it  gives  off 
the  anterior  peroneal.  It  then  crosses  the  back  of  the  inferior  tibio-fibular 
articulations  to  the  outer  side  of  the  heel,  where  it  ends  in  branches  which 
supply  the  skin,  cellular  tissue,  and  neighbouring  muscles,  and  anastomoses 
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with  the  exteroal  malleolar,  exteroal  plaDtur,  tarsal  and  internal  calcaneal! 
arteries.  The  nerve  to  the  flexor  longue  pollicis  is  generally  found  on  it, 
and  its  venae  comites  surround  it. 
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h  front, ~T]ie  tibialis  poaticua  and  flexor  bogus  halluds. 


OiUtide.—Tba  fibula.  I        ^T^  /fwufc.— Tiludii  porticiM. 


Bfhind.—Vlex.  long,  hillucii,  de«p  tranBrerse  Tucia,  and  soleus. 
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Relations. — At  Erst  it  lies  on  the  tibialis  posticus,  but  in  the  greater 
part  of  its  course  it  is  imbedded  deeply  in  the  flexor  poUicis,  in  a  groove 
between  the  fibula  and  the  interosseoua  membraue.  In  the  upper  part  of 
it«  course  it  is  covered  by  the  deep  &w;ia  and  it«  companion  oerve,  and 
gastrocnemius;  and  below  by  the  flexor  longus  pollicis.  At  it«  outer 
side  is  the  fibula;  on  its  inner  side,  at  its  upper  part,  the  tibialis 
posticus. 

Branches. — ^These  are  muscular,  nutrient,  anterior  peroneal,  and  com- 
municating. 

The  Muacular  branches  supply  the  soleua,  tibialis  posticus,  flexor 
pollicis,  and  peronei. 

The  Nutrient  pierces  the  tibialis  posticus,  and  enters  the  foramen 
about  the  middle  of  the  back  of  the  fibula. 

The  Anterior  peroneal  pierces  the  interosseous  membrane  about  two 
inches  above  the  external  malleolus  beneath  the  lower  and  outer  border  of 
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the  tibialis  posticus,  or  passes  below  that  membrane  to  the  front  of  the 
leg  and  passes  beneath  the  peroneus  tertius  to  the  front  and  outer  side  of 
the  tarsus,  where  it  anastomoses  with  the  external  malleolar  and  tarsal 
arteries. 

The  Communicating  branch  le  given  oflF  just  above  the  ankle,  and 
joins  a  similar  branch  from  the  posterior  tibial.  A  second  arch,  a  little 
lower  down,  sometimes  exists  between  these  vessels. 

The  Posterior  tibial  veins  are  formed  on  the  inner  and  back  part  of 
the  foot  by  the  junction  of  the  plantar.  They  accompany  the  artery  and 
receive  branches  corresponding  with  those  of  the  posterior  tibial,  and  in 
their  course  receive  the  peroneal  veins,  being  joined  by  the  saphenous 
vein,  and  they  finally  unite  with  the  anterior  tibial  at  the  lower  edge  of  the 
popliteus  muscle  to  form  the  popliteal  vein.  The  valves  in  the  deep  veins 
of  the  leg  are  numerous. 
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The  Posterior  Tibial  Herve  is  a  continuation  of  the  internal  popliteal, 
commencing  at  the  lower  border  of  the  popliteus  and  passing  down  with 
the  artery  to  the  space  between  the  internal  malleolus  and  the  heel.  It 
divides  beneath  the  internal  annular  ligament,  or  sometimes  a  little  higher, 
into  the  internal  and  external  plantar  nerves.  Its  relations  are  the  same 
as  those  of  the  artery,  but  at  first  for  about  a  couple  of  inches  it  lies  to  the 
inner  side  of  the  vessel,  and  then  crosses  to  its  outer  side  as  far  as  its 
division.  It  is  parallel  with  the  inner  border  of  the  tendo-Achillis  in  the 
lower  third  of  the  leg. 

Its  branches  are  muscular  and  plantar  cutaneous. 

The  Tnuacular  branches  either  arise  separately,  or  are  given  oflF  by  a 
common  trimk  from  the  upper  part  of  the  nerve.  They  supply  the  tibialis 
posticus  (this  is  the  largest  branch),  the  flexor  longus  digitorum,  and  the 
flexor  longus  pollicis.  The  branch  to  this  muscle  usually  lies  on  the 
peroneal  artery. 

The  Plantar  Cutaneous  branches  pierce  the  internal  annular  ligament 
in  two  or  three  oflFsets,  and  supply  the  skin  of  the  inner  and  under  parts 
of  the  heel  and  sole  of  the  foot. 

The  Internal  Annular  Ligament  is  triangular,  and  extends  from  the 
inner  malleolus  to  the  inner  margin  of  the  os  calcis.  It  converts  the  bony 
grooves  into  osseo-fibrous  canals  for  the  passage  of  the  flexor  muscles  and 
vessels  into  the  sole.  Its  upper  border  is  continuous  with  the  deep  fascia 
of  the  leg,  and  its  lower  with  the  inner  piece  of  the  plantar  fascia,  and 
with  the  origin  of  the  abductor  pollicis.  It  is  pierced  by  the  plantar 
cutaneous  nerve  and  some  of  the  internal  calcanean  vessels.  Beneath  it 
the  tendons  of  the  three  deep  muscles  pass  into  the  foot,  each  being 
covered  by  a  separate  synovial  membrane.  The  innermost  sheath  con- 
tains the  tibialis  posticus,  immediately  behind  it  is  the  flexor  longus  digi- 
torum, and  about  three-quarters  of  an  inch  nearer  the  heel  is  the  tendon 
of  the  flexor  longus  hallucis.  The  posterior  tibial  vessels  and  nerve  run 
through  a  broad  space  beneath  the  ligament,  being  placed  between  the 
tendons  of  the  flexors  digitorum  and  hallucis,  the  nerve  being  to  the 
outer  side. 

SOLE  OF  THE  FOOT. 

Directums. — The  foot  is  to  be  placed  with  the  sole  towards  the  dissec- 
tor. The  toes  should  be  separated  and  fixed  to  the  table  or  block,  near 
their  extremities,  by  small  nails,  and  the  skin  made  tight  by  passing 
hooks  through  it  over  the  heel  prominence.  An  incision  from  the  centre 
and  back  of  the  heel  to  the  end  of  the  middle  toe ;  and  another  across 
the  roots  of  the  toes  must  be  made.  On  reflecting  the  skin  the  following 
cutaneous  vessels  and  nerves  will  be  seen  in  the  subcutaneous  fat.  Near 
the  heel,  on  its  inner  side,  the  plantar  cutaneous  branch  of  the  posterior 
tibial  nerve  will  be  seen.  On  the  inner  and  outer  sides  will  be  noticed 
branches  of  the  external  and  internal  plantar  nerves  and  vessels.  The 
digital  vessels  and  nerves  on  the  sides  of  the  toes  will  also  come  into 
view. 

The  subcutaneous  fat  of  the  sole  is  plentiful,  and  forms  a  thick  layer 
over  the  os  calcis  and  the  metatarso-phalangeal  articidations,  the  parts 
that  are  most  exposed  to  pressure.     Fibrous  or  fibro-muscular  processes 
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paus  from  the  plantar  £ascia  to  the  deep  suriace  of  the  akin,  and  these 
serve  to  keep  the  skin  in  place  during  the  movements  of  pr<^res!>ion. 
Kemove  this  fat  until  the  glistening  plantar  fascia  becomes  visible.  The 
processes  of  this  fascia  must  be  traced  towards  the  toes,  and  in   the 


r  POIHTS  a*  FBBSeVRE 


intervals  between  them,  concealed  in  fatty  and  fibrous  tissue,  will  be 
found  the  deeper  parts  of  the  digital  arteries  and  nerves.  The  nerves 
and  vessels  to  the  outer  side  of  the  little  toe,  and  inner  side  of  the  great 


Flfl.  3S9.— PLASTAB  V 


toe,  perforate  the  fascia  further  back  than  the  others.  An  interdigilal 
transverse  fibrous  band  passes  over  the  digital  vessels  and  nerves,  and 
after  making  this  out  the  student  should  clean  the  superficial  fascia  from 
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one  or  two  fx)e8  and  exj>03e  the  tendinous  sheaths.     The  scalpel  should 
follow  the  course  of  the  plantar  fascia,  which  is  from  before   backwards. 


Fio.  360.— Plantae  fascia  op  left  foot. 

Tin  l«BC«tnted  plccn  on  inner  uid  onlcr  t1d«  ol  tb>  ccotnl  ploct  an  >tt*di(d  to  the  dMp  lijcr  al  Um  iUu. 

The  Bubcutaneoua  fat  muBt  be  carefully  removed  from  the  inner  side  of 
the  foot  or  the  internal  part  of  the  plantar  fascia  will  be  destroyed. 

The  Plantar  fascia  is  the  strongest  of  all  the  fibrous  membranes,  and 
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is  of  a  dense  pearly  white  colour.  Its  fibres  run  for  the  most  |>art  longi- 
tudioallj,  and  its  thiokness  varies  in  different  partd  of  the  foot.  There 
are  two  main  intermuscular  sejita  which  divide  it  into  a  central  and  two 
lateral  parts. 

The  Central  Portion  is  much  the  thickest,  being  narrow  behind  where 
it  is  attached  to  the  inner  tubercle  of  the  oa  calcis,  behind  the  origin  of 
the  flexor  brevis  digitorum.  It  becomes  thinner  and  wider  io  front,  and 
opposite  the  headit  of  the  metatarsal  bones  it  divides  into  five  processes 
for  each  of  the  toes,  after  having  given  off  bands  to  the  interdigital  webs. 
Opposite  the  metalarso-phalangeal  articulation  each  of  these  processes 
divides  into  two  a\\\ia  which  cover  the  joints  of  the  flexor  tendons  of  the 
toes  and  are  attached  to  the  sides  of  the  metatarsal  bones,  and  into  the 
transverse   metatartul    ligiiment.      A   series  of   iirches   i^  thus   formed 


Inon  brer,  uid  long. 


Fig.  SCl.—  DiAGBAu  OF  BTNoviAi.  bhbatus  of  bight  bole 

through  which  the  short  and  long  flexor  tendons  pass  to  the  toes.  In  the 
spaces  between  the  five  processes,  the  digital  vessels  and  nerves  and  the 
tendons  of  the  lumbricales  become  sui>erficial.  At  the  spot  where  the 
processes  and  slips  are  given  off,  will  be  found  numerous  transverse  fibres 
binding  them  together,  increasing  their  strength  and  connecting  them 
with  the  skin.  The  central  portion  of  the  fascia  is  continuous  with  the 
lateral  pieces,  and  at  their  point  of  junction  sends  upwards  two  vertical 
strong  intermuscular  septa  which  are  broader  in  front,  and  which  separate 
the  middle  plantar  muscles  from  the  external  and  internal  groups.  These 
vertical  septa  give  off  thin  transverse  intermuscular  septa  which  separate 
the  various  layers  of  plantar  muscles. 

The  lateral  pieces  of  the  plantar  fascia  cover  the  sides  of  the  foot,  and 
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are  thinner  than  the  central  portion.  These  pieces  cover  the  abductor 
jjollicis  and  minimi  digiti.  The  outer  portion  is  thicker  than  the  inner, 
and  thicker  behind  than  in  front,  extending  from  the  oa  calcie  U)  the 
outer  side  of  the  base  of  the  fifth  metata,rsal  {calcatioo-metatarBal  ligof 
merit).  It  is  continuous  with  the  middle  portion  of  the  plantar  fascia, 
and  externally  with  the  fascia  of  the  dorsum  of  the  foot.  The  inner 
jwrtion  is  very  thin  over  the  abducUir  poUicis,  is  fixed  behind  to  i,he 


J>i.iliaM(il[»d> 
riei.  bTBT,  min.dtg. 
Dig.  ■.  at  Utile  toe 

Tend.  Hex.  bnrT.dlR. 
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L  362. — Superficial 


internal  annular  ligament,  and  is  continuous  with  the  middle  portion  of 
Fascia,  and  intemally  with  the  dorsal  fascia. 
•n. — Before  removing  the  plantar  fascia  to  expose  the  first 
soles,  the  student  should  examine  the  intermuscular  septa. 
,  longitudinal  incision  through  the  middle  central  piece  should 
d  a  transverse  one  near  the  heel.  It  muttt  then  be  reflected 
yacent  flexor  brevis  digitorum  until  the  septa  on  either  side 
It  will  now  be  seen  that  the  flexor  brevia  digitorum  is  en- 
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closed  between  these  lateral  eepta  and  the  central  piece  of  the  plantar 
lascia.  The  tmter  septum  passes  up  between  the  flexor  brevis  digitonun 
and  abductor  minimi  digiti,  and  the  digital  vessels  and  nerves  for  the 
outer  side  of  the  little  toe  pierce  it ;  the  inner  septum  passes  between 
the  flexor  brevis  and  the  abductor  jxillicis ;  the  flexor  longus  pollicis  and 
the  internal  plantar  nerve  and  vessels  perforate  it. 

Between  the  layers  of  skin  forming  the  interdigital  webs  the  student 
must  seek  the  superficial  transverse  ligament.  This  consists  of  transverse 
fibres,  and  is  connected  with  the  sheaths  of  the  flexor  tendons  over  which 
it  passes,  foiming  a  series  of  arches.  It  is  attached  on  the  outer  and  inner 
sides  to  the  sheaths  of  the  tendons  of  the  four  lesser  toes.  Beneath  it  are 
the  digital  veaaela  and  nerves. 

The  sheaths  of  tkejUxor  tendons  resemble  those  of  the  hand,  but  are 
less  distinct.  They  are  weaker  opposite  the  interphalangeal  articulations, 
but  strong  opixjsite  the  middle  of  the  proximal  and  middle  phalanges. 


Teodon  of  J9u,  lonf ,  poll. 


Toxloiu  of  lla.  IgUK-  iliir 
—  SUrBRPICIAL   HDdCLBS  OP  THE   RIUHT  SOLE. 


Each  contains  a  tendon  of  the  long  and  short  flexor  covered  by  a  synovial 
membrane  which  forms  synovial  sheaths  for  them. 

Dissection. — Remove  the  plantar  fascia,  being  careful  of  the  digital 
vessels  and  nerves  which  are  superficial  to  the  flexor  brevis  digitomm  near 
the  toes.  Lay  open  the  sheaths  along  one  or  two  of  the  toes,  so  that  the 
arrangement  of  the  short  and  long  flexor  tendons  may  be  studied.  There 
are  four  layers  of  muscles  in  the  foot  which  will  be  exjtosed  in  the  vaiious 
stages  of  the  dissection. 

First  Layer. — All  the  pieces  of  the  plantar  fascia  ba\ing  been  re- 
flected, this  layer  will  be  exposed.  There  are  three  muscles  forming  it, 
\-iz.  the  flexor  brevis  digitorum  or  perforatus  in  the  middle,  the  abductor 
pollicis  on  the  inner  side,  and  the  abductor  minimi  digiti  on  the  outer. 
The  muscles  of  the  foot  may,  Uke  those  of  the  band,  be  divided  into 
three  groups,  viz.  those  of  the  internal  plantar  regions  connected  with 
the  great  toe,   corret^jionding  with   those  of  the   thumb;  those   of  the 
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middle  plantar  region ;  and  tho^e  of  the  external  plantar  region,  which 
are  connected  witli  the  little  toe,  and  correspond  to  those  of  the  little 
finger. 


Kl(t.  Ha4.— HUPBBFICIAL  DtaSBCIlON  OF  LB  FT  FOOT. 
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Tilt*  Abduotor  TolUolif  or  Hkllnoii,  runs  along  the  inner  border  of  the  foot, 
mill  MvifM  rimii  tlio  innor  imrt  of  the  larger  inner  tubercle  on  the  under 
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siir&ce  of  the  ob  calcis,  from  the  loirer  border  of  the  internal  annular 
ligament,  from  the  upper  surface  of  the  inner  portion  of  plantar  fascia, 
and  from  the  intermuscular  septum  between  it  and  the  flexor  brevia  digi- 


Fi6.  365.— Deeper  dkwbciion  Of  left  foot,  The  plantab  fabcia  rkmoted. 

torum.  It  ends  in  a  tendon  which  with  the  innermost  tendon  of  the  flexor 
brevis  pollieis  is  inserted  into  the  inner  side  of  the  base  of  the  proximal 
phalanx  of  the  great  toe. 
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ReUUions, — By  its  deep  sfiirface  with  the  flexor  brevis  pollicis,  flexor 
accessorius,  the  tendon  of  the  flexor  longus  poUicis,  the  innermost  tendon 
of  flexor  longus  digitorum,  the  tendons  of  tte  tibialis  anticus  and  pos- 
ticus, and  the  plantar  vessels  and  nerves.  It  is  in  relation  by  its  auper- 
Jicial  surface  with  the  plantar  fascia. 

Actions. — It  is  chiefly  a  flexor  of  the  metatarso-phalangeal  joint  of 
the  great  toe,  and  a  slight  abductor. 

Nerve. — ^The  internal  plantaa-. 

Varieties. — It  sometimes  sends  a  slip  to  the  base  of  the  first  phalanx 
of  the  second  toe,  and  occasionally  another  to  the  skin  of  the  ball  of  the 
great  toe. 

The  Flexor  Brevis  Digitorom,  or  flexor  perforatns,  lies  beneath  (in  the 
erect  position,  the  muscle  would  of  course  be  above  the  fascia)  the  middle 
piece  of  the  plantar  fascia,  with  which  it  is  firmly  united.  It  arises  by  a 
narrow  tendon  from  the  inner  part  of  the  inner  tubercle  of  the  os  calcis, 
from  the  centre  piece  of  the  plantar  fascia,  and  from  the  lateral  inter- 
muscular sept-a.  Near  the  centre  of  the  foot  it  divides  into  four  small 
tendons  which  pass  over  (in  this  position  of  the  foot)  the  tendons  of  the 
long  flexor,  and  opposite  the  middle  of  the  first  phalanges  of  the  four 
outer  or  lesser  toes,  each  tendon  has  a  longitudinal  slit  for  the  passage  of 
the  corresponding  tendon  of  the  flexor  longus  digitorum.  The  two  pieces 
into  which  each  tendon  splits  form  a  groove  for  the  tendons  of  the  long 
flexor ;  it  then  reunites  and  again  divides  into  two  processes  which  are  in- 
serted into  the  sides  of  the  second  phalanges.  The  student,  if  he  have 
dissected  the  hand,  will  note  the  resemblance  between  these  tendons  and 
the  flexor  tendons  of  the  hand. 

Relations. — Superficially^  with  the  plantar  fascia ;  deeply^  with  the 
tendons  of  the  flexor  longus  digitorum,  the  flexor  accessorius  and  lumbri- 
cales,  and  the  external  plantar  vessels  and  nerves,  from  which  it  is  sepa- 
rated by  a  thin  transverse  layer  of  fascia. 

Acti(yas. — It  flexes  the  first  interphalangeal  joint  of  the  four  smaller 
toes,  and  at  the  same  time  brings  the  toes  together.  The  short  and  long 
flexors  having  bent  the  interphalangeal  joints,  will  then  flex  the  meta- 
tarso-phalangeal articulations. 

Nerve. — The  internal  plantar. 

Varieties. — It  may  have  only  three  tendons,  that  for  the  little  toe 
being  absent ;  or  it  may  have  five,  two  going  to  the  second  toe.  There 
may  be  a  supemimaerary  fasciculus  arising  from  the  tendon  of  the  long 
flexor  and  going  to  the  tendons  of  the  fourth  and  fifth  toes.  Frequently 
the  tendon  for  the  little  toe  comes  from  a  small  spindle-sha|)ed  belly, 
which  arises  from  the  side  of  the  long  flexor  tendon  or  from  the  flexor 
accessorius ;  or  it  may  arise  by  two  heads,  one  from  the  long  flexor,  and 
another  from  the  inner  tubercle  of  the  os  calcis. 

The  Abductor  minim  digiti  arises  by  a  broad  piece  from  the  outer 
tubercle  to  the  os  calcis,  and  from  the  anterior  part  of  the  inner  tubercle, 
and  slightly  from  the  under  surface  of  the  calcaneum  in  front  of  the 
tubercles,  also  from  the  upper  surface  of  the  inner  piece  of  the  plantar 
fascia,  and  from  the  intennuscular  septum.  Its  tendon  glides  over  a 
smooth  facet  on  the  under  surface  of  the  base  of  the  fifth  metatarsal 
bone  to  which  it  is  sometimes  attached,  and  is  inserted  with  the  flexor 


DISSECTIOX  OF  THE  LOWER  LIMB.  401 

bre\ia  minimi  digit!  into  the  outer  side  of  the  base  of  the  first  phalanx  of 
the  little  toe. 

Relatuma. — Superfidallt/, -with  the  plantar  fascia;  deeply,  are  the  flexor 
accessoriuB,  flexor  brevis  minimi  digiti,  the  tendon  of  the  ijeroueum  longus, 
and  the  long  plantar  ligament.  Internal  to  it,  are  the  external  plantar 
vessels  and  nerves,  and  the  flexor  brevis  digitorum. 


Origlti  Ou.  brcT.  Alg. 

Abd.  miB.  dJg. 
lUmpfl,  bmufih 


FlO.   366— SUPEEflCIAL   DISSECTION   OF   LEFT   FOOT. 

AclUm. — It  abducts  the  little  toe,  but  it  is  mainly  a  flexor  of  the 
metatarso-pbalangeal  joint  of  the  little  toe. 

Herve. — The  external  plantar. 

Varieties. — Occurring  about  once  in  two  subjects  is  an  occasional 
muscle  called  the  abductor  oasis  niettUariti  mhiimi  dlgUi,  which  may  be 
adherent  to  the  abductor  minimi  digiti  and  be  inserted  into  the  middle  or 
anterior  jiait  of  the  metatarsal  bone.     It  may  arise  from  the  external 
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tubercle  of  the  03  calcis  and  be  inserted  into  the  process  of  the  base  of 
the  fifth  metatarsal  bone  beneath  ttie  outer  margin  of  the  plantar  fascia. 

Dissection. — ^The  second  layer  of  muscles  and  plantar  vessels  and 
nerves  may  be  exposed  by  two  methodn,  viz.  either  by  dividing  the  super- 
ficial muscles  close  to  their  origins  and  reflecting  them,  noticing  a  branch 
of  nerve  and  artery  to  them ;  or  by  passing  a  small  thin  saw  carefully 
underneath  their  origins,  and  sawing  off  a  thin  piece  of  the  os  calcis. 
This  second  method  has  the  advantage  of  preserving  the  attachment  of 
the  sui>erficial  muscles  which  can  be  replaced  afterwards  if  necessary. 


T.  CulcuKu  toberd*. 
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MUSCLES  OF  RiaHT  FOOT. 

The  internal  plantar  vessels  and  ner\'e  must  be  cleaned  from  their  origin 
to  their  termination,  and  the  external  plantar  vessels  and  nerve,  the  ten- 
dons of  the  flexor  longus  digitorum  with  the  flexor  acceesorius  on  its  outer 
side,  the  lumbricales  between  its  tendons,  and  the  tendon  of  the  flexor 
longus  pollicis  on  ita  inner  side  and  beneath  it  (in  this  position),  must  be 
cleaned. 

The  Plantar  Venell  are  the  terminal  branches  of  the  jwaterior  tibial 
artery,  and  in  this  part  of  the-disscction  will  be  found  superficial  to  the 
tendons  lying  between  the  first  and  second  muscnlar  layers.     They  are 
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the  external  and  internal  plantar  arteries  of  which  the  external  ig  the 
larger  and  forms  the  plantar  arch. 

The  Internal  Plantar  Artery  is  small,  and  runs  along  the  inner  border 
of  the  foot  with  the  internal  plantar  nerve.  It  passes  from  above  the  ab- 
ductor pollicis  to  between  it  and  the  flexor  brevia  dieitonim,  supplying 
both,  to  the  third  interosseous  space.  At  the  base  of  the  first  metatarsal 
bone  it  is  very  small  and  passes  along  the  inner  side  of  the  great  toe, 
anastomosing  with  its  digitiU  branch,  and  also  with  the  third  digital  artery 
from  the  external  plantar. 

Branches. — It  gives  muacttlar  offsets  to  the  two  muscles  just 
mentioned,  and  also  to  the  two  inner  lumbricales.     Offsets  jass  to  the 
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Pia.  8G8.— Right  plantar  kebvub  and  arterics.    bCPKEticiAL  dibsectiok. 


inner  border  of  the  foot  and  join  the  dorsal  arteries  and  cutaneous  twigs 
which  appear  between  the  middle  and  inner  pieces  of  the  plantar  fascia. 
It  also  furnishes  four  digital  brandies  accompanying  those  of  the  internal 
jilantar  nerve.  The^re(  dif/ital  jiasses  to  the  inner  side  of  the  foot  and 
great  toe.  The  second  to  the  first  interosseous  space,  the  third  to  the 
second  space,  and  the  fourth,  which  is  the  termination  of  the  artery,  to 
the  third  space.  At  the  roots  of  the  toes  the  three  outer  ones  join  the 
deeijer  digital  arteries  from  the  esiemal  plantar. 

The  Eternal  Plantar  Artery,  the  larger,  jmsses  obliquely  forwards  and 
outwards  to  the  base  of  the  fifth  metatarsal  bone,  and  then  turns  obliquely 
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inwards  to  the  space  between  the  baaea  of  the  first  and  second  metatarsal 
bones,  where  it  joins  the  communicating  branch  from  the  dorsalis  pedis 
artery,  completing  the  plantar  arch.  The  concavity  of  this  arch  is  tamed 
inwards.  It  will  be  seen  that  this  artery  crosses  the  foot  twice,  first  fi'om 
within  ontwards  and  then  in  the  opposite  direction. 

Relaticma. — In  the  first  half  of  its  course,  viz.  from  the  inner  side  of 
the  08  calcis  to  the  base  of  the  fifth  metatarsal  bone,  it  is  comparatively 
superficial,  being  placed  at  first  between  the  calcaneura  and  the  abdactor 
poUicis,  and  then  between  the  flexor  brevis  digitorum  and  flexor  accea- 
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Borius,  and  near  the  little  toe  between  the  flexor  brevis  digitorum  and 
abductor  minimi  digiti,  covered  by  the  outer  piece  of  the  plantar  fascia  and 
skin.  In  the  rest  of  its  extent  it  is  deeply  placed,  lying  upon  the  inter- 
osseous muscles  opposite  the  banes  of  the  metatarsal  bones,  covered  by  the 
adductor  pollicis,  the  tiexor  tendons  of  the  toes,  and  the  lumbricales.  In 
this  part  the  arch  is  convex  forwards.  Only  the  miperficial  part  of  the 
artery  is  now  seen.  It  is  iiccomjianied  by  venffi  comiles  and  the  external 
plantar  nerve,  which  is  first  on  its  outer  side  and  crosses  abwt  it  to  reach 
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its  inner  aide.  The  deep  part  will  be  dissected  witb  the  third  layer  of 
muscles.  The  superficial  part  gives  numerous  branches  to  the  muscles 
hetween  which  it  lies,  and  to  the  skin  and  fasciie  of  the  sole ;  and  on 
the  outer  side  of  the  foot  anastomoses  witb  the  dorsal  and  peroneal  artery. 

Rblatiokb  op  EsterkjLL  Pi.u(tui  Abtbbi. 
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Deeply. — Oa  calcis,  flexor  acceworiu*,  base  of  fifth  metatarsal,  and  interoaaei. 

The  Plantar  Verres  are  the  terminal  branches  of  the  posterior  tibial 
nerve,  which  divides  between  the  internal  malleolus  and  the  os  calcis. 


it.  n.  and  I 
Abd.p 


Fia.  370.— BiaHT  plastab  nsrves  asd  artebieb.    Dbkp  view. 

They  accompany  the  plantar  arteries,  the  larger  nerve  going  witb  the 
smaller  vessel.     The  external  plantar  nerve  passes  from  the  outer  to  tije 
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inner  side  of  its  corresponding  artery  and  crosses  above  it.  The  inner  nerve 
crosses  from  the  outer  to  the  inner  side  of  its  corresponding  aiteiy  beneath 
it  (in  the  erect  position). 

The  Internal  Plantar  Herre,  the  larger,  jmsses  forwards  between  the 
abductor  pollicis  and  flexor  digitomin  to  the  bases  of  the  inner  metatarsal 
bones,  where  it  divides  into  four  digital  branches.  It  gives  muecu,laT 
twigs  to  the  abductor  potlicia  and  flexor  brevis  digitonim,  and  some  cuta- 
neous ones  which  pierce  the  plantar  ^cia  and  supply  the  skin  of  the  inner 
side  of  the  sole,  also  articular  filaments  to  tlie  inner  tarsal  and  metatarsal 
joints,  and  ends  in  four  digital  branches,  which  pierce  the  plantar  &scia 
in  the  clefts  between  the  toes,  passing  with  the  digital  arteries  under  the 
superficial  transverse  ligament  to  be  distributed  thus :  the  first  is  near 
the  inner  border  of  the  great  toe,  and  is  undivided  ;  before  it  reaches  the 
toe  it  supplies  the  flexor  brevis  pollicis.     The  outer  three  ner\-es  are  bifur- 
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cated  at  the  interdigital  clefts.  The  eecoTid  digital  supplies  the  con- 
tiguous sides  of  the  great  and  second  toes,  giving  a  branch  to  the  first 
lumbricalis.  The  third  digital  supplies  the  adjacent  sides  of  the  second 
and  third  toes,  and  the  second  luinbricahs.  The  fourth  digital  supplies 
the  contiguous  sides  of  the  third  and  fourth  toes,  and  communicates  with 
the  external  plantar  nerve.  On  the  toes  these  ner\eB  run  with  their  cor- 
resjKinding  digital  arteries,  and  supply  the  iuterphalangeal  joints,  the 
skin,  and  the  cutis  beneath  the  nail. 

The  External  Plantar  Serve,  the  smaller,  is  destined  mainly  for  the 
deep  muBclesof  the  sole.  It  resembles  the  ulnar  in  the  hand,  the  internal 
plantar  resembling  the  median.  It  gives  digital  branches  to  both  sides 
of  the  little  toe  and  the  outer  side  of  the  fourth  toe.  It  accomjtaDies  the 
external  plantar  artery,  lying  between  the  flexor  accessorius  and  flexor 
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breviB  digitorum,  and  at  the  oul«r  border  of  the  latter,  between  it  and  the 
abductor  minimi  digiti,  it  divides  into  a  superficial  and  a  deep  branch. 
Before  division  it  euppUes  the  abductor  minimi  digiti  and  Hexor  acces- 
soriuB. 

The  SupaficUd  branch  separates  into  two  digital  nerves,  the  87nalUr 
of  which  fluppliee  the  outer  side  of  the  little  toe  and  the  flexor  brevis 
minimi  digiti  and  the  two  interoasei  muscles  of  the  fourth  metatarsal  space. 
The  larger  digital  branches  supply  the  adjacent  aides  of  the  fourth  and 
fifth  toes,  and  join  the  last  digital  branch  of  the  internal  plantar  nerve. 

The  deep  or  muscular  branch  of  this  nerve  will  be  presently  dis- 
sected. 

Directiona. — Cut  the  internal  plantar  artery  and  nerve  near  the  heel, 
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and  throw  them  forwards.  Clean  the  external  plantar  artery  and  nen-e, 
and  remove  any  connective  tissue  and  fat  from  the  toes.' 

Second  Knuular  Layer. — The  tendons  of  the  long  flexors  of  the  toes, 
that  of  the  flexor  longus  pollicis,  the  flexor  accessorius,  and  the  lumbri- 
cales  will  now  be  expoeed. 

The  tendoii  of  the  flexor  longns  di^tonua  enters  the  sole  of  the  foot 
beneath  the  internal  annular  ligament,  and  passes  obliquely  out  towards 
its  centre,  where  it  is  joined  on  its  outer  side  by  the  flexor  accessorius.  It 
is  also  connected  here  with  the  tendon  of  the  flexor  longus  pollicis,  over 
which  (in  this  position)  it  passes  to  the  centre  of  the  foot ;  it  expands,  and 
after  being  joined  by  the  accessorius  divides  into  four  tendons  which 
ent«r  the  flexor  sheaths  with  and  beneath  the  corresponding  tendon  &om 
the  flexor  brevis,  which  it  perforates  about  the  middle  of  the  first  phalanges. 
It  is  finally  inserted  into  the  bases  of  the  distal  phalanges  of  the  four  mUer 
toes.  Between  these  tendons  are  the  lumbricules  muscles  and  the  vhi- 
K  K 
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cilia  accesBoria  tendinum. ;  the  ligamenia  brevia  and  the  vincuXa  vaaeu,- 
loaa  vill  be  found  in  connection  with  them  as  io  the  hand.  Their  syno- 
vial membranes  are  inside  the  sheaths ;  and  the  ligamenta  vaginalia  of 
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the  sheaths  themselves  will  be  found  to  resemble  thow  of  the  fingen, 
though  they  are  leas  strongly  marked. 
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Actiona. — The  actioa  of  this  muscle  has  been  given  in  the  dissection 
of  the  back  of  the  leg,  and  it  will  be  further  alluded  to  when  speaking  of 
the  flexor  acceasorius. 

The  Lombrioales  are  four  Binall  muscles  accessory  to  the  tendons  of  the 
long  flexor.  Excepting  the  most  internal,  each  ariaea  from  two  tendons. 
The  innermost  arises  from  the  inner  side  of  the  innermost  tendon,  viz.  that 
for  the  second  toe.  They  terminate  in  t«ndons  which  pass  on  the  inner 
side  of  each  of  the  four  outer  toes,  and  are  inserted  into  the  inner  or 
tibial  side  of  the  buses  of  the  metatarsal  phalanges  of  the  fourout«r  toes, 
sending  an  expansion  to  the  long  extensor.  The  outer  muscles  are  smaller 
than  the  inner. 


Fio.  375. — Muscles  or  biout  foot,  iituDLK  lavbb. 

ilrtioTM.— They  assist  the  fleiors  in  bending  the  metatarso-phalangeal 
joints  of  the  four  lesser  toes,  but  the  tendons  from  which  they  arise  must 
be  fixed  before  they  contract. 

Nervee. — The  two  inner  are  supplied  by  the  internal  plantar,  and  the 
two  outer  by  the  external. 

The  TlaxoT  AooeMorins  arises  by  two  heads  which  are  separated  by  the 
long  plantar  ligament ;  the  inner  or  larger  head  is  muscular,  and  is  fixed 
to  the  inner  concave  surface  of  the  os  calcis  and  to  the  calcaneo- scaphoid 
ligament.     The  outer  head  is  flat  and  tendioons,  and  arises  from  the  under 
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suT^e  of  tbe  os  calcis  in  boat  of  its  oater  tubercle,  and  from  the  long 
plantar  ligament.  These  two  heads  join  at  an  acute  angle,  and  are 
innerted  by  aponeurotic  bands  into  the  outer  margin  and  upper  and  under 
surfaces  of  the  flexor  longus  digitorum,  forming  a  sort  of  groove  in  which 
the  tendon  lodges.  Slips  from  this  muscle  pass  to  the  second,  third,  and 
fourth  tendons  of  the  flexor  longus. 

Rtlathne. — Above  it  are  the  muscles  of  the  superficial  layer,  separated 
by  the  external  plantar  vessels  and  nerves.  Beneath  and  betweea  it  is 
the  long  caleaneo-scaphoid  ligament. 

Action. — From  its  position  behind  and  to  the  outer  side  of  the  long 
flexor  it  opposes  the  directly  invard  action  of  that  muscle,  and  assists  it 
and  the  flexor  brevis  in  flexing  the  toes  directly  backwards. 

The  tendon  of  ths  flexor  looffoa  pollioia  is  placed  deeper  in  the  sole 
than  that  of  the  digitorum.     It  is  joined  by  a  strong  tendinous  process  of 
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the  flexor  longus  digitorum,  and  passes  forwards  between  the  two  heads 
of  the  flexor  brevis  polIicis,and  is  inserted  into  the  base  of  the  last  phalanx 
of  the  great  toe.  Between  the  os  calcis  and  inner  malleolus  it  lies  in  a 
groove  in  the  astragalus  and  below  the  sustentaculum  tali  of  the  os  calcis, 
being  sheathed  by  a  synovial  membrane.  A  tendinous  process  from  the 
flexor  longus  pollicis  to  the  flexor  longus  digitorum  is  joined  by  bands 
from  the  Hoxor  accessorius,  and  passes  to  the  tendons  of  the  long  flexor 
whifh  go  to  the  second  and  third  toes,  consequently  it  may  bend  these  two 
digits  and  the  great  toe. 

Dissection. — Divide  the  accessorius  and  the  tendons  of  the  long  flexors 
near  the  os  calcis,  and  throw  them  forward  ;  remove  the  connective  tissue 
from  the  third  layer  of  muscles,  being  careful  of  two  nervous  filaments 
from  the  external  plautar  to  the  two  outer  lumbricales.  The  deep  parts 
of  the  external  plantar  nerve  and  artery  should  also  be  cleaned. 

Third  Layer  of  Xnielei. — There  are  foiu-  muscles  in  this  layer  belong- 
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ing  to  the  big  and  little  toes ;  three  of  them  act  upon  the  great  toe  and 
one  on  the  little.  Between  the  abductor  polUcis,  which  is  the  middle 
moscle,  and  the  flexor  brevia  minimj  digiti  on  the  inner  side,  will  be  found 
the  interoBsei  musclee  of  the  nest  layer.  It  will  be  noted  that  three  of 
these  muscles  run  longitudinally,  and  one,  the  trauBveisus  pedis,  passes 
across  the  foot  at  the  roots  of  the  toes. 

The  Flexor  Bnvii  Pollidi,  or  Hallitois,  is  pointed  and  tendinous  behind, 
ariaing  from  the  inner  border  and  under  part  of  the  cuboid  bone  and 
&om  the  contiguous  part  of  the  external  cuneiform ;  also  from  the  part  of 
the  tibialis  posticus  tendon  which  is  attached  to  that  bone.  It  bifurcates 
in  front  and  allows  of  the  passage  of  the  long  flexor  between  its  heads  of 
insertion,  which  are  attached  to  the  outer  and  inner  sides  of  the  base  of 
the  first  phalanx  of  the  great  toe,  a  sesamoid  bone  being  found  in  each 
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tendon  at  ita  insertion.  The  inner  bead  blends  with  the  abductor  poUicis, 
and  the  outer  with  the  addnetor. 

RelatioTis. — Above  it  are  the  abductor  poUicis,  the  tendon  of  the  long 
flexor  of  the  toe,  and  the  inner  piece  of  the  plantar  fascia ;  beneath  it  are 
the  tendon  of  the  peroneus  longus  and  metatarsal  bone  of  the  great  toe  ; 
outside  is  the  abductor  pollicis ;  and  inside  the  adductor. 

Actions. — It  flexes  the  metatarso-phalangeal  joint  of  the  big  toe. 

Nerve. — The  internal  plantar,  and  occasionally  a  branch  from  the 
external  plantar. 

The  Addnetor  Hallnois  FoUiou  is  external  to  the  preceding  muscle,  and 
is  a  large  thickish  fleshy  mass,  occupying  the  space  between  the  four  outer 
metatarsal  bones,  and  crossing  the  foot  obbquely.  It  arises  from  the 
sheath  of  the  peroneus  longus  and  from  the  tarsal  ends  of  the  second, 
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third,  and  fourth  iDRtfltarsal  bones,  and  is  inserted  with  the  outer  head  of  the 
flexor  brevis  pollicis  into  the  auier  side  of  the  base  of  the  first  phalanx 
of  the  great  toe. 

Relationa. — Beneath  its  outer  border  the  external  plantar  vessels  and 
nerves  pass  inwards,  the  flexor  brevis  pollicis  being  on  its  inner  side. 

Actions. — It  adducts  the  great  toe  to  the  middle  liae  of  the  foot,  and 
assists  in  flexing  the  metatari>o-phalangeal  joint.  If  the  big  toe  be  fixed, 
it  will  render  tense  the  sheath  of  the  peroneus  loogus. 

Nerve. — The  external  plantar. 

Varietisa. — A  muscle  occurring  in  apes,  the  opp<men8  haUueia,  is 
frequently  found.  It  generally  is  a  slip  from  the  adductor  hallucis,  and  is 
inserted  into  some  part  of  the  metatarsal  hone  of  the  great  toe. 

The  Flexor  Breyia  Kinimi  Digiti  must  not  be  mistaken  for  one  of  the 
outer  interossei  which  it  resembles.     It  lies  on  the  metatarsal  hone  of  the 
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little  toe,  and  arises  from,  the  base  of  the  metatarsal  bone  of  that  toe  and 
from  the  sheath  of  thp  peroneus  longua ;  passing  forwards,  it  blends  with 
the  inferior  ligament  of  the  metatarso-phalangeal  joint,  and  is  inserted 
into  the  base  of  the  proximal  phalanx  of  the  little  toe  on  its  outer 
side,  and  by  some  fleshy  fibres  into  the  anterior  part  of  its  metatarsal 
bone. 

Rdations. — Superficial  to  it  are  the  abductor  minimi  digiti  and 
plantar  fascia ;  beneath  it  is  the  fifl;h  metatarsal  bone. 

Actions. — It  flexes  the  metatarso-phalangeal  joint,  and  draws  inwards 
and  downwards  the  anterior  part  of  the  fifth  metatarsal  bone. 

Nerve.— The  external  plantar. 

Varieties, — A  small  muscle  which  appears  to  be  a  slip  of  the  flexor 
brevis  of  the  little  toe  (the  opp<men.s  minimi  digiti)  is  always  united  to  it, 
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but  is  separately  inserted  ioto  the  imier  side  of  the  &out  half  of  the  fifth 
metatarsi  bone. 

The  TnuuTemu  Pedis  passes  traDSversely  over  the  heads  of  the  meta- 
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tarsal  bones  lying  between  them  and  the  flexor  tendon.  It  is  a  narrow 
fiat  muscular  fasciculus  which  arises  by  fleshy  fibres  &om  the  under 
surface  of  the  capsule  of  the  metacarpo-phalangeal  articulations  of  the  four 
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outer  toes.  The  slip  from  the  smallest  toe  is  often  not  present.  It  also 
arises  from  the  &scia  covering  the  interossei,  and  from  the  transverse  liga- 
ment of  the  metatarsus.  It  is  inaerUd  with  the  adductor  pollicis  into  the 
outer  side  of  the  iirat  phalanx  of  the  great  toe. 

Relations. — Its  deep  or  upper  surface  is  in  contact  with  the  interossei 
and  the  digital  vessels ;  its  ciitaneov-a  surface  is  in  relation  with  the  long 
and  short  flexor  tendons,  the  lumbricales,  and  the  digital  nerves. 


Kio.  381.— Thk  bight  plantar  aroh. 

Action. — It  abducts  the  great  toe  and  approximates  the  others. 

Nerve. — The  external  pl^tar. 

Varieties. — It  may  be  absent,  or  the  slip  from  the  little  toe  or  some  of 
the  other  slips  may  be  wanting. 

Dissection. — To  bring  into  view  the  deep  vessels  and  nerves  and  the 
four  layers  of  muscles,  the  adductor  and  flexor  brevis  pollicis  are  to  be 
divided  posteriorly  and  thrown  forwards,  noting  the  vessels  and  nerves 
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which  supply  them.  The  deep  parts  of  the  external  plantar  artery  and 
nerve  are  to  be  cleaned,  and  the  artery  traced  to  the  first  interosaeous  space 
toite  junction  with  the  comnmnicating  branch  of  the doreatis  pedis.  These 
and  the  interossei  muscles  must  be  cleaned,  and  the  intervals  between  the 
latter  defined. 


ABTBBIBfl.     SurEKPICIAL  V 


—Left  plahtxb  abtibies.    Dkepbb  view. 


The  Plantar  Arch  extends  from  the  base  of  the  fifth  metatarsal  bone 
to  the  back  of  the  fifth  interosseous  space,  where  it  is  completed  by  the 
communicating  branch  from  the  dorsal  artery  of  the  foot.  Venee  comites 
and  the  external  plantar  nerve  accompany  it.     This  part  of  the  external 
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plantar  artery  lies  deeply  between  the  bases  of  the  metatarsal  bones,  in 
contact  with  the  interossei,  and  beneath  the  adductor  pollicia.  It  gives 
several  branches  to  these  muscles. 

Branches. — The  posterior  per/orating  are  three  small  branches  which 
are  given  off  from  the  upper  [^rt  of  the  arch  and  ascend  through  the  back 
of  the  three  out^r  metat^^  spaces  to  the  dorsum  of  the  foot  between  the 
heads  of  the  dorsal  interossei  to  anastomose  with  the  dorsal  interosseoas 
branches  of  the  metatarsal  arteiy. 

Varieties. — These  perforating  arteries  are  occasionally  enlarged,  and 
then  give  off  the  interosseouis  arteries  of  the  dorsum  of  the  foot;  in  this 
event,  the  metatarsal  artery,  from  which  the  dorsal  interossei  generally 
come,  is  very  small. 

The  digital  Brajiches  are  four,  and  are  given  off  from  the  front  or 
convexity  of  the  arch,  and  supply  both  sides  of  the  three  outer  toes,  and  half 


4.  TnbHroiLi^  at  <■  osIcIm,  j,  2f.  Int.  plut. 

».  BcttiMi  ud  nd  of  cnl.  s".  I(«  MiMf .  with  Inf.  dig. 

cuwo-wsvtaoM  Ug.  ^   BmoclM  of  int.  pl«Bt»r, 

a  to  e.  (^lo.-aiboW  Ug.  ^  j,_  p,^  „  „(,  j^_ 

«.  lUdMpput.  «,T.li.«,iinJH.Diglul».TliB 
r.  Bapba-cniiclFonn.  port-,   ptrft*.  Irom  Hm 

/.  A  MuraoM  ot  giwt  UK.  Inum.  uUrtd  m  put]/ 

UunrcrwnieUiUnMlLiat-.  *"''■  The  Mtertor  pmli. 

i.p«t.tib..  "r™^  ""•'•''■ 

».i'.E...pl.nL  „/ 
«".  riant.BrclilainliicdnrHliii 
pnH*. 


Kio.  334.— Right  plantar  auch  asd  branches  and  uoaments  of  soi-k, 

of  the  second  toe.  The  branch  to  the  outer  side  of  the  little  toe  is  single 
and  is  given  off  from  the  outer  side  of  the  plantar  arch,  passing  beneath 
the  abductor  and  flexor  brevis  minimi  digiti.  The  others  run  beneath  the 
transversus  pedis  and  over  the  interossei  of  the  three  outer  metatarsal 
spaces,  and  on  reaching  the  interdigital  clefts  divide  into  collateral 
branches  which  supjily  the  adjoining  sides  of  the  three  outer  toes  and  the 
outer  Bide  of  the  second.  They  supply  the  transversalis  jiedis,  interossei, 
and  outer  lumbricales,  and  at  the  point  of  bifurcation  send  email  commu- 
nicating branches,  the  anterior  perforating,  to  join  the  digital  branches  of 
the  dorsal  interossei  from  the  metatarsal  artery.  The  last  two  digitals 
anastomose  with  branches  of  the  internal  plantar  at  the  roots  of  the 
toes. 

The  dissector  will  ohsene  the  resemblance  of  these  vessels  to  those  in 
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the  hand.  The;  extend  to  the  end  of  the  phalanx,  where,  like  the  corre- 
sponding nerves,  they  end  in  a  small  arch  which  gives  offsets  to  the  sides 
and  ball  of  the  toe  and  to  the  bed  of  the  nail.  The  vessel  to  the  second 
toe  joins  a  branch  from  the  dorsalis  pedis.  They  form  loops  beneath  the 
flexor  tendons  near  the  fronts  of  the  proximal  and  middle  phalanges,  and 
supply  the  phalangeal  articulations. 


Orbrfn  <a  flu.  bi«f .  »%- 


riloD  of  AoIp  lonff. 
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Dig.*. 
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Fio.  385.— Dbkp  disskctios  op  the  lbft  sole. 

The  tcndlncKiKhtiUili  laid  open  on  thtHxindta.    IT.  Anutammsof  digluli.    The  pUsUr  tntemHl 

The  student  will  note  from  this  description  that,  in  the  sole,  the 
plantar  arch  supplies  both  sides  of  the  three  outer  toes  and  the  outer 
sides  of  the  second  ;  the  inner  side  of  the  second  and  both  sides  of  the 
great  toe  being  supplied  by  the  communicating  and  hallucis  branches  of 
the  dorsalis  pedis.  The  external  plantar  artery  is  the  larger,  and  supplies 
both  sides  of  the  three  outer  toes  and  the  obter  side  of  the  second.     The 
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internal  plantar  nerve,  which  is  the  larger,  supplies  the  three  inner  toes 
and  the  inner  side  of  the  fourth. 

The  Donalia  Pedis  artery,  the'continuation  of  the  anterior  tibial,  enters 
the  sole  at  the  back  of  the  firet  metatarsal  interoHBeouti  space,  where  it 
divides  into  two  branches  which  have  been  dissected  with  the  sole  of  the 
foot.  It  inosculates  by  its  communicating  branch  with  the  plantar  arch. 
It  resembles  the  radial  artery  in  the  hand,  being  distributed  to  one  digit 
and  a  half,  viz.  by  a  large  digital  to  both  sides  of  the  great  toe  and  half 
the  next. 

The  digital  branch,  or  dorsalis  poilida  or  kallucis,  passes  along  the 
outer  border  of  the  first  metatarsal  bone  to  the  first  interosseous  space, 
and  divides  into  two  branches,  of  which  one  passes  inwards  beneath  the 
tendon  of  the  extensor  proprius  poUicis  to  the  inner  border  of  the  great 


AND  insKRTIOH  OP 

toe ;  another  divides  at  the  web  between  the  great  and  next  toe,  to  supply 
the  adjoining  sides  of  the  toes.  These  vessels  are  of  similar  arrange- 
ment to  the  other  digital  branches  along  the  toes,  and  the  second  digital 
inosculates  at  the  end  of  the  toe  with  the  branch  from  the  anterior  tibial 
and  that  from  the  plantar  arch. 

Nerves. — External  Plantar  Karre. — The  deep  branch  of  this  nerve 
accompanies  the  deep  part  of  the  external  plantar  arteiy,  and  terminates 
internally  to  the  adductor  pollicis.  It  supplies  all  the  interossei,  except 
the  fourth,  the  two  outer  lumbricales,  the  adductor  pollicis,  and  the  trans- 
versalis  pedis.  It  sends  some  articular  filaments  to  the  tarsal  articulations, 
and  closely  resembles  in  its  distribution  the  ulna  nerve  in  the  hand. 

Diaaeciion, — Remove  the  transversalis  pedis,  and  clean  the  ligament 
passing  across  the  heads  of  the  metatarsal  bones. 
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The  traihaveme  metataraaZ  Ugamernt  is  a  strongish  fibrous  band  resem- 
bling that  in  the  hand,  and  connecting  together  the  beads  of  the  meta- 
tarsal  bones.  To  its  posterior  edge  are  connected  a  thin  fascia  covering 
the  interossei  muscles,  Uie  tendons  of  the  flexor  longus  and  brevia  digi- 
tomm,  and  longus  poUicis.     The  digital  nerves  and  the  transversalis  pedis 


Dvrectiona. — Reflect  the  flexor  brevis  minimi  digiti  by  dividing  it  near 
its  middle,  and  divide  the  transverse  metatarsal  bgament  between  the 
bones ;  separate  the  interossei  muscles,  remove  the  fascia  covering  them, 
and  dissect  out  the  muscular  branches  of  the  external  plantar  nerve. 

Fonrth  Layer  of  KuoleB. — In  this  layer  are  found  the  interossei  and 
the  tendons  of  the  tibialis  posticus  and  peroueus  longus. 

The  Pedal  Interoaeei  muscles  resemble  those  in  the  hand,  with  this 
exception,  that  in  the  hand  they  are  arranged  around  the  middle  line  of 
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the  whole  member ;  while  in  the  foot  they  are  grouped  around  the  second 
toe  which  is  taken  as  the  mid-line.  They  are  placed  in  the  interval 
between  the  metatarsal  bones,  and  are  seven  in  number,  consisting  of  two 
sets— three  palmar,  and  four  dorsal,  which  are  the  larger,  two  being  found 
in  each  space  except  the  innermost,  which  lacks  a  plantar  interosseona 
muscle. 

The  Tlaotar  Interonai  are  placed  beneath  and  between  the  three  outer 
metatarsal  bones.  They  are  slender,  single,  fleshy  slips,  being  connected 
with  but  one  metatarsal  bone,  and  arUe  from  the  bases,  inner  sides,  and 
under  surfaces  of  the  shafts  of  the  third,  fourth,  and  fifth  metatarsal  bones, 
and  are  inserted  into  the  inner  or  tibial  aides  of  the  bases  of  the  fi  rst 
phalanges  of  the  same  toes,  and  partly  by  an  expansion  to  the  aponenrosis 
of  the  common  extensor.  These  muscles  are  smaller  than  the  dorsal, 
are  placed  more  in  the  sole  of  the  foot,  and  are  all  adduotore  towards  the 
mid-line  of  the  second  toe. 
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Action. — They  approximate  the  three  outer  toes  to  the  second  toe. 

The  Dorsal  Interoasei  are  four  in  number,  and  are  placed  between  the 
metatarsi  bouea,  ai-iaing  by  two  heads  in  a  bipenniform  manner  from  the 
lateral  surfaces  of  the  metatarsal  bones  between  which  they  are  placed. 
Their  tendons  are,  like  the  plantar  interoasei,  inserted  into  the  sides  and 
dorsum  of  the  first  phalanges  in  the  following  way.  The  inner  two  dorsal 
interoaaei  are  attached  to  the  second  toe,  one  on  each  aide  ;  the  next  is 
inserted  to  the  outer  side  of  the  third  toe ;  and  the  other  to  the  outer  side 
of  the  fourth. 

HelaiioTiB. — The  plantar  muscles  are  crossed  by  the  external  plantar 
artery  and  nerve,  and  their  digital  branches,  and  lie  beneath  the  transver- 
salis  pedis  and  the  metatarsal  [igament.  The  angular  interval  at  the 
posterior  extremity  of  the  double  origin  of  each  of  the  dorsal  interossei 
(except  the  first  through  which  the  communiciiting  branch  of  the  dorsalis 
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pedis  joins  the  external  plantar)  is  pierced  by  the  posterior  ]>erforating 
arteries  from  the  plantar  arch  which  join  the  interosseous  branches  of  the 
metatarsal. 

Actions. — The  dorsal  interossei  are  abductore  from  the  mid-line  of 
the  second  toe.  The  two  dorsal  interoaaei  connected  with  the  second  toe 
will  move  it  to  the  inner  or  outer  aide  of  that  line. 

Dissection. — Trace  the  tendon  of  the  tibialis  poitioai  to  its  insertion, 
and  dissect  out  its  various  processes  backwards  to  the  os  calcis,  forwards  to 
the  middle  and  external  cuneiform,  and  outwards  to  the  cuboid  and  ba^es 
of  the  third  and  fourth  metatarsal  bones.  This  is  the  largest  of  these 
processes.  Lay  open  the  fibrous  sheath  of  the  peroneus  longus,  aiid  trace 
it  to  its  insertion.  The  student  will  note  that  tendinous  bands  of  the 
tibialis  posticus  are  connected  with  all  the  tarsal  bones  except  the  astra- 
galua,  and  with  all  the  metatarsal  bones  except  the  first  and  fifth.     Where 
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the  teadon  passes  beneath  the  astisgalus  it  contains  a  fibro-cartilage  or 
aeacmund  bone,  and  a  procesA  from  it  pa^ises  back  to  the  margin  of  the  groove 
in  the  os  calciB  for  the  tendon  of  the  flexor  longus  pollicis. 

The  tendon  of  the  peroneu  lon^u  will  be  found  in  a  fibro-osseous  canal 
of  the  cuboid  lined  b;  a  separate  Byoovial  membrane,  and  will  be  observed 
to  pass  inwards  to  the  groove  on  the  under  surface  to  be  inserted  on  the 
outer  surface  of  the  internal  cuneiform  bone  and  base  of  the  metatarsal 
of  the  great  toe,  and  sometimes  it  sends  a  slip  into  the  base  of  the  second 
metatarsal.  As  the  tendon  of  the  peroneus  longus  passes  underneath  the 
cuboid  it  becomes  thickened,  and  contains  a  fibro-eartUage  or  a  sesamoid 
bone.     The  sheath  of  the  peroneus  longus  is  crossed  at  its  outer  portion 


Fl8.  389.— To  SHOW  IHSKRTIOHS  OF  PKR0NK1T8  LOHOUB  ADD  BBEVIS.     FlASTAB  ASPBCT. 

by  a  part  of  the  long  plantar  ligament  which  passes  to  the  tarsal  ends  of 
the  third  and  fourth  metatarsal  bones.  Internally,  this  sheath  consists 
only  of  areolar  tissue,  and  it  is  lined  by  a  separate  synovial  membrane. 

Another  method  of  dissectiTig  the  foot. — If  the  student  be  dissecting 
Uie  foot  for  the  second  time  I  can  recommend  the  following  plan,  which 
preserves  the  relations  of  the  parts  and  is  therefore  very  useful  for  making 
museum  preparations.  After  reflecting  the  skin  and  subcutaneous  fatty 
tissue,  the  three  partitions,  middle,  outer,  and  inner  of  the  sole,  should  be 
separately  opened  in  the  mid-Une  of  each  space,  and  their  contents  made 
oat.     Then  a  thin  layer  of  the  oe  calcis,  having  attached  to  it  the  flexor 


«12  HUMAN  MORPHOLOGY. 

brevia  diffitorum,  should  be  sawn  off  and  thrown  towards  the  toes  by 
dividing  the  internal  attachments  of  the  middle  pieiie  of  the  plantar  &scitu 
A  second  slice  should  now  be  removed  from  the  os  calcis,  having 
attached  to  it  the  origin  of  the  abductor  hallncis,  and  reflected.  Then 
divide  the  tendons  of  the  flexor  longus  digltoruni  and  flexor  longua  hallacis 
about  two  inches  above  the  internal  malleolus,  and  pull  them  down  and 
out  of  their  sheaths,  and  reflect  them  sufficiently  to  expose  the  under- 
lying structures,  which  should  be  cleaned.  After  preparing  the  digital 
vessels  and  nerves,  and  the  insertion  of  the  interossei  and  lumbricales,  the 
adductor  hallucis  may  be  divided  and  reflected  to  expose  the  plantar  arch 
and  nerves,  and  the  deepest  muscles,  and  the  parts  being  replaced  in  their 
natural  positions  may  be  preserved  and  serve  for  the  demonstration  of  the 
structures  in  the  sole,  layer  by  layer.  The  cut  ends  of  the  tendons  may 
be  stitched  together,  and  the  pieces  of  the  os  calcis  may  be  fastened  with 
strong  pins. 

THE  KNEE  JOINT. 

Disaection. — Remove  the  muscles  and  tendons  from  around  the  joint, 
noticing  any  prolongations  from  them,  and  clean  away  any  connective  or 
flbrouB  tissue  which  conceals  the  ligamentous  bands.  Define  the  capsule 
which  passes  between  the  various  ligaments.  The  tendons  of  the  biceps, 
semimembranosus,  popUteus,  and  adductor  magnus  should  be  left  undis- 
turbed. The  joint  should  be  submitted  to  flexion,  extension,  and  rotation, 
to   see  which  of  the   extra-articular  ligaments  are  stretched  or  other- 
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The  knee  is  the  largest  joint  in  the  body,  and  is  a  ginglymus  or  hinge 
joint.  The  condyles  of  the  femur  above,  the  patella  in  front,  and  the 
upper  surface  of  the  bead  of  the  tibia  below,  enter  into  its  formation.  The 
articular  surfaces  are  covered  with  cartilage  and  connected  by  ligaments, 
some  of  which  are  extra-articular,  whilst  others  are  within  the  joint.  The 
external,  or  extra^-articitlar  ligaments,  are  the  anterior,  or  ligamentum  pa- 
tellie ;  the  posterior,  or  ligamentum  Winalowii,  the  internal  lateral,  two  ex- 
ternal lateral,  and  the  capsular.  The  internal  or  intra-articiilar  ligaments. 
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are  the  anterior  or  external  crucial,  the  jxisterior  or  internal  crucial,  the 
semilunar  fibro-cartilages,  the  transverse,  the  coronary,  the  ligamentum 
mucosum,  and  ligamenta  al&ria,  which  latter  are  processes  of  the  synovial 
membrane.  The  anterior  ligament  (ligamentum  patellcej  is  the  lower  part 
of  the  tendon  of  insertion  of  the  extensor  muscles  of  the  thigh.  It  is  from 
two  to  three  inches  long,  and  is  fixed  above  to  the  apex  of  the  patella  and  to 
a  rough  depression  on  the  posterior  3lu^'ace  of  the  apex.  Below  it  is  inserted 
into  the  lower  part  of  the  tibial  tuberosity  and  to  an  inch  of  the  bone 
below  it.  It  passes  obliquely  down  and  out  to  its  insertion.  It  is  strong, 
flat,  and  ligamentous,  and  its  superficial  fibres  pass  over  the  front  of  the 
patella  to  be  continuous  with  those  of  the  quadriceps  extensor  aponeurosis. 
There  is  a  synovial  bursa  between  the  patella  and  the  skin,  and  another 
between  the  upper  part  of  the  tuberosity  of  the  tibia  and  the  back  of  the 
ligament.  Its  lateral  margins  are  continuous  with  the  capaalar  ligament, 
and  with  the  aiH>neuroses  of  the  vasti.     The  posterior  a8i>eet  of  this  liga- 
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ment  ia  in  relation  with  a  mass  of  peri-articular  fat  which  being  below  the 
patella  is  called  the  *  infra-patella r  mass.'  It  is  the  larger  of  the  two  peri- 
articular fetty  cushions,  and  fills  the  interval  between  the  head  of  the  tibia 
and  the  anterior  ligament,  which  it  separates  at  its  upper  part  from  the 
knee  joint.  This  vnfra-pateUar  fatty  mass  is  the  largest,  and  gives  origin 
to  the  folds  of  the  synovial  membrane,  and  from  it  a  narrow  piece  passes  on 
either  side  round  the  patella.  The  piece  on  the  inner  margin  is  the  larger, 
and  overhangs  the  perpendicular  inner  facet.  In  extension  of  the  knee 
this  pad  is  applied  to,  and  lubricates,  the  condyles. 

The  mpra-patellar  pad  of  fat  will  have  been  noticed  in  reflecting  the 
quadriceps  extensor.  It  is  placed  between  the  femur  and  that  muscle  and 
around  the  upper  part  of  the  sujira-jMitellar  process  of  synovial  membrane. 
It  is  larger  on  the  outer  than  the  inner  side.  There  is  also  some  fat 
around  the  crucial  ligaments  in  the  interior  of  the  joint. 
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The  'poaUrior  ligament  Qigamentum  posticom  Winstowii)  is  wide  and 
fibroas,  and  is  formed  partly  b;  a  process  of  the  tendon  of  the  semi- 
membranosus.  It  consists  of  a  central  and  two  lateral  parts.  The  central 
portion  is  composed  of  fasciculi  which  obliquely  intercross,  and  are  pierced 
by  the  posterior  articular  vessels  and  nerves.  The  strongest  of  these 
fasciculi  passes  opposite  the  intercondyloid  notch,  and  is  formed  &om  that 
part  of  the  tendon  of  the  semimembranosus  which  passes  &om  the  back  of 
the  inner  tuberosity  of  the  tibia  obliquely  up  and  out  to  the  back  of  the 
outer  condyle.  The  lateral  portions  are  formed  mainly  of  vertical  fibres 
which  pass  firom  the  upper  part«  of  the  condyles  to  the  back  of  the  articular 
Biurfaces  of  the  head  of  the  tibia.  They  are  closely  united  with  the  tendons 
of  the  gastrocnemius,  poplitens,  and  plantaris.  This  ligament  forms  part 
of  the  floor  of  the  poplit«al  space,  the  popliteal  artery  resting  on  it. 

The  Internal  Lateral  Ligament  is  a  strongish,  broad,  flat  fibrous  band, 
thicker  behind  than  in  &ont,  and  placed  nearer  the  back  than  the  front  of 
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the  joint.  It  is  fixed  to  the  inner  tuberosity  of  the  femiu-  above,  where  it 
blends  with  the  capsule,  and  below  to  the  inner  margin  of  the  internal 
tuberosity  of  the  tibia  and  inner  surface  of  the  shaft  for  nearly  two  inches. 
It  is  inserted  below  the  level  of  the  anterior  ligament  where  it  becomes 
thicker.  Tendinous  expansions  from  the  Bartoriua,  gracilla,  and  semi- 
membranosus pass  over  the  ligament,  being  separated  from  it  Ijy  a  synovial 
bursa.  Passing  beneath  it  are  the  inferior  articular  vesseb  and  nerves, 
the  anterior  portion  of  the  tendon  of  the  semimembranosus  and  the  syno- 
vial membrane.  It  is  closely  adherent  to  the  convex  border  of  the  in- 
ternal semilunar  fibro-cartilage.  Its  posterior  edge  is  strengthened  by 
some  fibres  of  the  semimembranosus,  and  opposite  the  tibial  head  it  is 
separated  from  the  capsule. 

Directimia. — The  dissector  should  partly  divide  this  ligament  to  trace 
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the  insertion  of  the  Bemimembraiiosus  beneath  it,  noting  a  bursa  between 
the  tendon  and  the  bone.  He  must  define  the  oblique  process  of  this 
tendon  to  the  posterior  ligament,  the  membranous  prolongation  from  its 
lower  border  over  the  popliteus,  and  the  fibres  from  it  to  the  posterior 
edge  of  the  internal  lateral  ligament. 

The  Long  External  Lateral  Ligament  is  a  strong  rounded  fibrous 
structure,  placed  like  the  iaf*nial  lateral  and  crucial  ligaments,  nearer  the 
back  than  the  front  of  the  joint.  Above  it  is  attached  to  the  outer  tuber- 
osity of  the  femur ;  below  to  the  out«r  head  of  the  gastrocnemius,  and  it 
descends  vertically  between  the  division  of  the  biceps  tendon  to  a  depres- 
sion on  the  out€r  part  of  the  head  of  the  fibula.  The  biceps  tendon  is  in 
relation  to  its  <mter  surface,  and  the  tendon  of  the  popliteus  and  the  in- 
ferior  external  articular  vessels  and  nerve  pass  beneath  it  on  its  innir 
side. 

The  Short  External  Lateral  Ligament  is  sometimes  to  be  found,  and 
when  present  is  accessory  to  the  long  ligament.  It  is  posterior  to  and 
parallel  with  the  long  ligament,  and  is  sometimes  attached  above  to  the 
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lower  part  of  the  external  tuberosity  of  the  femur,  but  is  frequently  not 
connected  with  that  bone,  but  with  the  outer  tendon  of  the  gastrocnemius. 
It  is  inserted  into  the  tip  of  the  styloid  process  of  the  fibula.  It  is  closely 
connected  with  the  capsular  ligament,  and  passing  beneath  it  is  the 
tendon  of  the  popliteus  and  the  inferior  external  articular  vessels  and 
nerve. 

Directions. — The  student  should  define  the  two  pieces  into  which  the 
biceps  tendon  divides,  and  note  a  jtrolongation  fi^m  the  anterior  of  these 
to  the  outer  tuberosity  of  the  tibia.  He  should  then  study  the  attach- 
ments of  the  capsular  ligament,  and  this  being  done,  must  divide  it  to 
follow  out  the  tendon  of  the  popliteus. 

The  Capsular  Ligament  is  very  thin,  but  is  a  strong,  partly  fibrous 
and  partly  ligamentous  membrane,  which  fills  in  the  spaces  between  the 
preceding  ligaments  and  encloses  the  synovial  membrane.     It  is  fixed  to 
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the  femur  just  above  its  articular  surface;  in  front  to  the  borders  and 
sides  of  the  patella ;  and  below  to  the  margins  of  the  tibial  head  and 
interarticular  fibro-cartilagea,   blending  with    the    coronary   ligaments  ; 
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behind  it  blends  with  the  posterior  ligament  which  it  helps   to   fonn. 
An  aponeurotic  expansion  from  the  flexor  and  extensor  tendons  and  from 
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the  fascia  lata  considerably  strengthens  this  ligament  in  front  and  at  the 

flides.     It  covers  the  anterior  and  external  lateral  ligaments  and  joins  the 

i^iatemal,  and  is  not  intimately  adherent  to  the  synovial  membrane.     At 
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its  outer  aad  back  port  the  capsule  is  pierced  by  the  teodon  of  the 
popliteus. 

The  Tendon  of  OrUfln  of  the  Popliteus  Muscle  may  now  be  traced 
out.  It  will  be  found  to  arise  from  the  anterior  part  of  an  oblong  depres- 
sion on  the  external  surface  of  the  outer  condyle.  It  then  crosses  the 
external  fibro-cartilage  and  the  back  of  the  superior  tibio-fibular  joint.  If 
the  knee  joint  be  now  bent  the  tendon  will  be  seen  to  occupy  the  groove 
on  the  condyle,  but  if  it  be  extended  the  tendon  will  slip  out  of  the 
groove. 

The  Tendon  of  the  Adductor  Magnus  must  be  traced  to  its  insertion 
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into  a  small  tubercle  above  the  internal  condyle,  just  above  the  attach- 
ment of  the  internal  lateral  ligament. 

Direciicns. — Before  laying  open  the  joint  to  study  the  synovial  mem- 
brane and  interarticular  ligaments,  the  student  should  introduce  the 
blow-pipe,  and  inflate  the  joint  with  air,  or  inject  water,  to  see  any  pro- 
cesfes  of  the  sync  vial  membrane  which  may  project  between  the  ligaments, 
and  more  especially  through  the  jjcsterior  ligament.  The  pouches  of  the 
synovial  membrane  above  and  at  the  sides  of  the  patella  and  over  the  tack 
of  the  condyles  will  become  distended,  the  ligamt-ntura  patellte  will  be 
stretched,  and  the  patella  itself  flcatcd  up.  This  condition  of  paits 
exists  in  effusion  of  serum  cr  j  us  into  the  joint  in  synovitis. 

Disseciicn. — Place  a  block  in  the  popliteal  space  so  as  to  raise  and  flf  x 
the  knee,  lay  open  the  joint  by  an  incision  across  it  above  the  patella. 
This  cut  should  extend  to  the  hack  of  the  condyles.     The  patella  and 
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anterior  part  of  the  capsule  should  be  thrown  down,  and  the  aynovial  folda 
will  become  evident. 

The  SyTwvial  Membrane  of  thia  joint  is  the  moat  extensive  in  the 
body.  It  ia  attached  to  the  margins  of  the  cartilage  covering  the  con- 
dyles, and  has  a  large  pouch  beneath  the  extensor  tendons.  This  cul-de- 
sac  runs  higher  up  on  the  inner  than  on  the  outer  aide,  it  then  pasaea 
down  to  the  upper  border  and  sidea  of  the  patella,  passing  beneath  the 
capsular  ligament,  and  is  separated  from  the  anterior  ligament  below  the 
patella  by  a  large  quantity  of  fat.  At  thia  spot  it  sends  off  a  triangular 
proceas,  which  contains  a  few  ligamentous  fibres,  to  the  front  of  the  inter- 
condylar interval.  This  is  the  so-called  ligamentum  mucoaum.  Below 
and  on  each  side  of  the  patella  are  two  fringe-like  folds  which  pass  from 
the  sides  of  the  ligamentum  mucosum  up,  in,  and  out  to  the  aides  of  the 
patella.  The  inner  is  more  prolonged  than  the  outer.  The  synovial 
membrane  covers  the  semilunar  cartilages  on  both  surfaces,  and  at  the 
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should  be  carefully  removed,  the  student  noticing  the  synovial  pouches 
above  the  condyles  and  the  bands  from  the  external  fibro-cartilages  in 
front  and  behind  the  posterior  crucial  ligament.  The  renmining  intra> 
articular  ligaments  will  now  be  exposed  and  cleaned.  These  are  the  two 
crucials,  the  two  semilunar  fibro-cartilages,  the  transverse,  and  the  coro- 
nary. While  studying  these  ligaments  the  student  should  move  the  joint 
in  various  directions  so  as  to  verify  the  statements  made  with  reganl  to 
their  tension  and  laxity  in  the  different  motions  of  which  it  is  capable. 

The  Crucial  Ligamenta  are  two  very  strong  inter-osseous  fibrous  cords 
pattBing  from  the  upper  surface  of  the  tibia  to  the  sur&ces  of  the  inter- 
condyloid  notch.  They  are  placed  nearer  the  back  than  the  front  of  the 
joint  and  cross  each  other,  and  have  therefore  been  called  crucial.  These 
femoro-tibial  ligaments  are  placed  one  in  front  of  the  other,  and  are  called 
on/mor  and  posterior. 

The  Anterior  or  External  Cnudal  Ligament  is  smaller  and  more 
oblique  than  the  posterior.  It  is  attached  above  by  its  shorter  posterior 
fibres  into  the  inner  and  back  part  of  the  out«r  condyle  of  the  femiu-,  and 
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by  its  longer  anterior  fibres  into  the  upper  and  hinder  part  of  the  inters 
condyloid  fossa ;  and  below  to  the  inner  side  of  the  depression  in  front  of 
the  tibial  spine,  close  to  the  inner  margin  of  the  inner  articular  surfitce, 
reaching  to  the  inner  part  of  the  spine,  and  being  blended  with  the  an- 
terior end  of  the  external  semilunar  fibro-cartilage. 

The  Posterior  or  Internal  Cruci^il  Ligament  is  larger  and  more  ver- 
tical, and  in  fixed  above  by  its  posterior  shorter  fibres  to  the  inner  condyle 
alongside  its  oblique  curvature,  while  its  longer  anterior  fibres  are 
attached  to  the  outer  and  fore  part  of  the  inner  condyle.  From  its  an- 
terior surface  a  fasciculus  is  given  off  which  blends  with  the  posterior  part 
of  the  anterior  cnicial  ligament.  In  front  and  behind  this  ligament  are 
two  processes  of  the  external  semilunar  fibro-cartilage. 

Actions. — The  external  ligaments  having  been  cnt  through,  the 
student,  by  moving  the  joint  in  vnrious  directions,  will  leam  the  use  of 
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these  internal  ligaments ;  after  having  studied  the  anterior  crucial  liga- 
ment, cut  it  carefully  across  and  leave  the  posterior  entire.  The  anterior 
ligament  checks  extreme  extension  awl  iiiternal  rotation.     This  and  the 
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posterior  ligament  are  connecting  bands  between  the  tibia  and  femur,  and 
prevent  the  latter  bone  being  carried  too  far  backwards  and  forwards.  If 
the  anterior  crucial  be  cut  and  the  posterior  be  left  intact,  it  will  be  found 


that  in  the  semiflexed  state  the  tibia  can  be  placed  in  front  of  the  femur. 
The  posterior  crucial  checks  extreme  backward  movements  of  the  tibia  by 
the  flexors  or  by  force,  and  is  rendered  tense  in  extre-Tiie  flexion.     The 
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in  front  of  the  tibial  spine,  opposite  the  anterior  crucial  ligament,  which  it 
touches,  and  close  to  the  inner  margin  of  the  outer  articular  surface ;  and 
ita  poBterior  end  is  fixed  between  and  behind  the  two  oaseoua  points  of 
the  tibial  spine.  It  ia  less  closely  joined  to  the  capsule  than  the  internal, 
as  its  anterior  part  is  nearer  the  centre  of  the  joint,  and  the  tendon  of  the 
popliteus  separates  it  behind  from  the  capsular  ligament.  This  fibro- 
cartilage  has  some  accessory  bands.  The  one  given  off  from  its  anterior 
border  \&  the  transverse  lirjavient.     Its  poaterior  eitretnity  divides  into 
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two  or  three  processes.  Two  of  these  pass  forwards  and  upwards  on  either 
side  of  the  posterior  crucial  to  be  inserted  with  it  into  the  femur.  The 
third  fasciculus  is  inserted  into  the  back  of  the  anterior  crucial  ligament. 

Vae. — These  structures  deepen  the  hollows  on  the  upiier  surface  of  the 
tibia  for  the  reception  of  the  femoral  condyles,  and  fill  the  interval  be- 
tween the  bones  and  the  joint  circumference.  They  act  also  as  buffers  in 
moderating  pressure  and  in  diminishing  shocks.  They  move  forwards  and 
backwards  with  the  tibia  in  extension  and  flesion.     In  the  former  motion 
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tdey  are  flattened  on  the  tibial  head,  and  in  the  latter  they  recede  a  little 
from  the  anterior  part  of  tlie  joint.  The  external  cartilage,  having  its 
ends  nearer  together  and  being  much  less  attached  to  the  capsule,  moves 
more  than  the  internal.  This  is  the  more  likely  libro-cartilage  to  be  dis- 
placed, although  cases  are  recorded  in  which  the  inner  -one  ma  been  dis- 
located.  The  fasciculi  of  the  external  libro-cartilage  serve  to  keep  it 
(being  the  more  movable)  more  firmly  fixed.  Its  anterior  fasciculus  or 
the  transverse  ligament  heli)s  to  keep  the  cartilage  forwards  in  flexion, 
and  the  posterior  fasciculi  tend  to  prevent  displacement  of  the  back  of 
the  cartilage  in  rotation.  In  this  latter  motion  these  cartilages  follow 
the  movement  of  the  tibia,  but  the  external  is  more  dislodged  than  the 
internal. 

The  transverse  tu/am^it  is  a  fibrous  band  passing  from  the  &ont 
margin  of  the  external  fibro-cartilage  to  the  anterior  end  of  the  internal 
meniscus.     It«  strength  varies  in  difl'erent  subjects. 

The  coronary  ligaments  are  short  fibrous  bands  which  join  the  con- 
vex borders  of  the  fibro- cartilages  with  the  circumference  of  the  head  of 
the  tibia,  and  with  the  other  extra-articutar  ligaments. 

JaiiU  Surfaces. — On  the  articular  surbce  of  the  femur  are  facets  for  the 
tibia  and  the  patella.     The  [Kitellar  facet  is  above  the  others  in  the  mid- 
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line,  and  is  hollowed  in  the  centre  with  a  rounded  sloping  surface  on  each 
aide,  the  outer  being  the  larger. 

The  inner  femoral  condyle  is  curved  at  its  anterior  third,  the  concavity 
of  the  cur\'e  pointing  outwards.  This  is  called  the  oblique  curvature. 
Very  near  to  this  curve  is  a  semilunar  surface  which  comes  in  contact  with 
the  perpendicular  facet  of  the  patella  in  extreme  flexion.  The  portions  of 
the  condyles  which  come  in  contjict  with  the  tibia  are  separated  from  the 
patellar  surface  by  an  oblique  curve  on  each  side.  On  the  centre  of  the 
end  of  each  condyle  is  a  flat  portion  which  comes  in  contact  with  the  tibia 
in  standing.  This  is  the  Pressure  Facet.  At  the  posterior  third  of  the 
condyles  is  a  more  convex  part  which  comes  in  contact  with  the  tibia  in 
rotation. 

The  head  of  the  tibia  has  two  articular  hollows  which  are  deepened  by 
the  fibro-cartilages,  the  inner  being  the  larger  and  deeper. 

The  cartiiaginous  surface  of  the  patella  has  the  following  impressions. 
At  its  inner  edge  is  a  vertical  narrow  &cet,  and  near  the  lower  border  is  a 
transverse  marking.  The  rest  of  the  surface  is  occupied  by  a  squareish 
gur^e  which  is  divided  by  a  vertical  and  a  transverse  line  into  two  parts, 
up]>er  and  lower. 

Joint  Movements. — The  knee  being  mainly  a  hinge  joint,  its  usual 
motions  are  flexion  and  extension,  but  in  addition  there  is  rotation  of  the 
leg  when  the  joint  is  semiflexed. 
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In  Flexion  the  tibia  and  its  fibro-cartilages  pass  backwards  on  the 
femur.  This  movement  is  checked  by  the  meeting  of  the  calf  with  the 
back  of  the  thigh,  and  also  by  the  quadriceps  extensor.  In  the  first  part 
of  this  motion  the  tibia  moves  down  and  in,  on  the  oblique  curvature  of 
the  internal  condyle,  causing  internal  rotation  of  the  leg.  In  the  posterior 
two-thirds  of  this  movement  the  tibia  moves  directly  backwards  over  the 
condyles.  The  ligamentum  patellae  is  rendered  tense,  and  at  the  end  of 
flexion  both  crucials  are  put  on  the  stretch.  The  extra-articular  ligaments 
are  all  relaxed  in  flexion. 

In  Extension  the  tibia  passes  forwards  until  it  is  in  a  line  with  the 
femur,  hyper-extension  being  checked  by  the  posterior  ligament,  the 
tendons  of  the  hamstring  muscles,  and  the  anterior  crucial.  During  the 
anterior  third  of  extension  the  tibia  passes  up  and  out  over  the  oblique 
curvatiu-e  of  the  internal  condyle,  and  is  also  rotated  out.  In  the  posterior 
two-thirds  of  this  motion  the  tibia  }>asses  directly  forwards  over  the  con- 
dyles. The  extra-articular  ligaments,  with  the  exception  of  the  anterior, 
are  stretched,  and  both  crucials,  especially  the  anterior,  prohibit  extreme 
extension. 

In  rotation,  it  is  necessary  that  the  knee  be  semiflexed,  so  that  the 
extra-articular  ligaments  and  the  anterior  crucial  may  relax.  The  foot 
must  also  not  be  fixed.  In  this  movement  the  big  toe  is  tiuned  either  in 
or  out,  and  the  tibia  with  its  fibro-cartilages  rotates  around  an  axis  vertical 
to  the  bone. 

In  Internal  Rotation  the  inner  articular  surface  of  the  tibia  passes  back, 
touching  the  inner  femoral  condyle,  and  the  external  articular  surface 
passes  forwards,  being  slightly  separated  from  the  external  condyle.  The 
anterior  crucial  is  by  degrees  rendered  tense,  and  finally  checks  the  motion. 
The  lateral  ligaments  are  relaxed. 

In  External  Rotation  the  opposite  condition  to  that  just  described 
takes  place,  the  great  toe  being  pointed  outwards.  The  crucials  are  un- 
aflfected,  but  the  internal  lateral  ligament  is  rendered  tense  and  tends  to 
check  the  motion. 

Movements  of  the  Patella. — In  the  passage  from  flexion  to  extension 
the  patella  passes  obliquely  from  the  external  to  the  internal  side,  and 
touches  different  parts  of  the  femoral  condyles  in  succession.  In  passing 
from  flexion  to  extension  the  superior  pair  of  facets,  and  subsequently  the 
inferior  pair  on  the  square  surface  of  the  patella,  touch  the  femur  in  suc- 
cession. The  trochlear,  or  pulley-like  surface  of  the  femur  near  the 
joint  is  completely  extended.  The  patella  is  drawn  up  by  the  extensors, 
and  its  two  inferior  facets  come  in  contact  with  the  upper  and  inner  parts 
of  the  femoral  surface.  It  is  then  very  prominent,  and  the  ligamentimi 
patellae,  and  patellar  apex,  are  directed  towards  the  tibia  downwards  and 
outwards.  Only  the  lower  transverse  facet  of  the  patella  is  in  contact 
with  the  upper  edge  and  trochlear  surface  of  the  patella  in  this  movement. 
In  semiflexion  only  the  middle  facets  of  the  patella  are  in  contact 
with  the  femur.  In  complete  flexion  the  patella  lies  on  the  external  side 
below  the  femur,  being  fixed  in  this  position  and  scarcely  perceptible.  It 
then  touches  the  semilunar  surface  of  the  inner  condyle  by  its  vertical 
facet,  and  the  inferior  part  of  the  external  condyle  by  the  superior  and 
external  facet  on  its  square  surface. 

It  will  thus  be  seen  that  each  part  of  the  femoral  articular  surface 
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appertains  either  to  one  or  other  of  the  three  joint  surfaces  paciiljar  to 
the  knee,  and  that  each  part  is  quite  distinct  from  the  others.  This  joint 
may  be  considered  as  comprixed  of  three  articulations  conjoined,  viz.  one 
between  each  femoral  condyle  and  tibia,  and  one  between  the  femur  and 
patella.  In  most  mammals  these  surfaces  are  either  completely  or  nearly 
completely  separated,  and  in  man  the  ligamentum  mucosum  is  the 
remnant  of  the  original  separation  of  the  synovial  membranes  of  the  outer 
and  inner  joints,  the  crucial  ligaments  being  regarded  as  the  outer  and 
inner  lateral  ligaments  of  these  respective  joints. 

The  joint  between  each  condyle  and  the  correspondiug  tibial  surface  ix 
very  like,  though  not  exactly,  a  hinge  joint,  and  the  motions  of  extension 
and  Hexion  are  a  combination  of  rotation,  gliding,  and  rolling. 

Rdations. — In  front  the  knee  joint  is  subcutaneous,  being  covered 
only  by  the  skin,  subcutaneous  tissue,  and  expansions  of  the  fascia  lata. 
The  pre-pitellar  bursa  is  found  in  the  tissue  between  the  skin  and  patella, 
and  there  are  two  bursx  at  the  insertion  of  the  ligamentum  pateltie :  one 
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is  sobcutaneous  and  the  other  between  the  tendon  and  the  tibia.  Behind 
are  the  popliteus  and  the  popliteal  vessels  and  nerves  in  the  mid-line,  and 
the  two  heads  of  the  gastrocnemius  and  the  plantaris  on  either  side. 
Inside  are  the  tendons  of  the  sartorius,  gracilis,  semitendinosus.  and  semi- 
membranosus, and  the  bursffi  in  connection  with  them.  Outside  are  the 
tendon  of  biceps,  the  external  popliteal  nerve,  and  the  expansion  of  the 
tensor  fascise  femoris. 

Blood-veaade. — The  arteries  are  the  articular  from  the  popliteal  and 
articular  branches  of  the  anastomotica  magna  and  recurrent  tibial,  and 
form  a  rich  network  around  the  joint.  The  veniecomites  join  the  popliteal 
and  femoral  veins,  and  the  lymphatics  of  the  joint  communicate  with 
those  of  the  cancellous  tissue  of  tlie  bones  forming  the  articulation,  and 
join  the  popliteal  glands. 

The  Nerves  come  from  the  anterior  crural,  obturator,  and  external  and 


626  HUMAN  MORPHOLOQY. 

internal  popliteal.  The  internal  saphenous  not  infrequently  sends  branches 
through  the  capsule  to  its  synovial  lining.  Filaments  from  the  branch  of 
the  vastus  extemus  and  of  the  external  popliteal  enter  the  joint  with  the 
superior  external  articular  artery  in  fronty  as  also  do  twigs  from  the 
internal  saphenous.  Behind,  both  popliteals  supply  the  joint,  and  one 
twig  accompanies  the  azygos  articular  artery.  Inatde,  a  branch  from  the 
internal  popliteal  accompanies  the  inferior  internal  articular,  and  outside  a 
branch  from  the  anterior  tibial  runs  with  the  anterior  tibial  recurrent 
artery. 

Muscles  which  produce  the  movements. — Flexion  is  aflFected  by  the 
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biceps,  semitendinosus,  semimembranosus,  gracilis,  sartorius,  gastroc- 
nemius, and  popliteus. 

Extvnaion  by  the  quadriceps  and  tensor  fascife  latte. 

Inttmal  rotation  by  the  sartorius,  semitendinosus,  gracilis,  popliteus, 
and  slightly  by  the  tensor  fosciee  latae. 

External  rotation  by  the  biceps. 

The  bursce  in  the  neighbourhood  of  the  joint  are,  in  front,  the  pre- 
patellar and  one  superficial  to,  and  another   beneath,  the   Ugamentum 
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patellie  &t  its  insertioD ;  behind  there  U  one  beneath  the  inner  and 
another  under  the  outer  head  of  the  gastrocnemius,  which  sometimes 
communicates  with  the  joint;  outside,  there  is  one  beneath  the  tendon  of 
the  popliteus,  which  is  almost  always  an  extension  of  the  synovial  mem- 
brane, and  occasionally  there  is  another  above  the  popliteus  tendon, 
between  it  and  the  external  lateral  ligament.  iTiaide  there  is  either  a 
separate  one  under  the  tendon  of  the  semimembranosus  or  an  expansion 
from  the  inner  gastrocnemius  bursa.  This  is  in  contact  with  the  posterior 
ligament,  and  often  communicates  with  the  joint.     Another  bursa  exists 
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between  the  tendon  of  the  semimembranosus  and  the  bead  of  the  tibia, 
and  frequently  one  between  the  tendons  of  the  sartorius,  gracilis,  and 
semitendiuosus.  It  is  of  great  practical  importance  ta  remember  which  of 
these  bursce  are  most  commonly  in  communication  with  the  joint,  an 
efifusions  into  them  are  not  of  infrequent  occurrence.  Two  sesamoid 
bones,  or  fibro-cartilages,  may  be  found  (and  occasionally  three)  iu  relation 
with  the  joint ;  one  is  in  the  outer  head  of  the  gastrocnemius,  and  the 
other  in  the  tendon  of  the  popliteus.  A  third  sometimes  exists  in  the 
inner  head  of  the  gastrocnemius.     They  very  rarely  ossify. 
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FRONT  OF  THE  LEO  AND  DORSUM   OF  THE  FOOT. 

Directiona. — Place  blocks  beneath  the  knee  to  raise  the  limb  to  a 
convenient  position,  and  extend  the  foot  bo  as  to  stretch  the  extensors. 

Dissection. — Make  an  incision  along  the  middle  of  the  leg  from  the 
knee  to  the  t-oes.  Cuts  transverse  to  this  should  be  made  through  the 
skin  at  the  ankle  and  at  the  webs  of  the  toes ;  the  skin  should  be  reflected 
from  the  leg  and  toes. 

The  Cutaneoue  vessels  and  nerves  of  these  parts  must  be  sought  in  the 
following  positions.  Ascending  along  the  inner  side  of  the  foot  and  pass- 
ing in  front  of  the  inner  malleolus,  then  along  the  inside  of  the  leg,  is  the 
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inleT^at  saphenous  vein.  It  begins  in  a  minute  plexus  on  the  inner  aide 
and  dorsum  of  the  foot,  and  receives  branches  from  the  sole  and  inner  side 
of  the  foot,  and  cutaneous  veins  from  the  leg.  It  also  communicates  with 
the  internal  pkntar  in  fhe  foot,  and  with  the  posterior  and  anterior  tibial 
veins,  and  at  the  knee  with  the  articular  veins.  Its  valves  are  more 
numerous  in  the  thigh  than  in  the  leg. 

The  external  saphenous  vein  begins  in  common  with  the  internal  from 
the  venous  arch  on  the  dorsum  of  the  foot,  and  by  veins  from  the  dorsum 
and  outer  side  of  the  foot.     It  ascends  behind  the  external  malleolus  and 
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nous  nerve  must  be  defined  and  traced  to  the  outer  side  of  the  little  toe ; 
and  between  the  great  and  second  toes  will  be  fouud  the  termination  of 
the  anterior  tibial  supplying  the  skin  aad  the  adjoining  sides  of  the  great 
toe  and  toe  next  it.     The  nerves  and  vessels  to  the  toes  should  be  traced 
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out,  and  then  the  superficial  fascia  and  fat  should  be  removed  so  that  the 
deep  fascia  may  be  seen.  The  cutaneous  arteries  of  this  region  come 
mainly  from  the  anterior  tibial  and  its  branches  and  from  the  peroneal. 
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The  student  must  first  study  the  origin  and  distribution  of  the  cutaneous 
nerves,  and  then  the  attachments  of  the  deep  fascia. 

The  Internal  Saphenous  nerve  is  a  continuation  of  the  nerve  which 
has  already  been  dissected  in  the  lliigh,  and  accompanies  the  vein  of  the 
same  name  along  the  inner  side  of  the  leg,  passing  behind  the  inner 
border  of  the  tibia,  and  at  the  lower  third  of  the  leg  divides  into  two 
blanches  ;  one  passes  on  along  the  inner  tibial  margin  ending  at  the  inner 
ankle,  the  other  passes  in  front  of  the  ankle  with  the  vein  and  supplies 
the  skin  along  the  inner  side  of  the  foot  as  far  as  the  metatarso-phalangeal 
joint.  Some  twigs  fexim  this  branch  pierce  the  deep  fascia  to  supply  some 
of  the  tarsal  joints. 

The  External  Saphenous  nerve,  from  the  internal  popliteal,  will  be 
seen  behind  the  outer  malleolus  in  company  with  the  vein,  and  passes 
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along  the  outer  side  of  the  foot  and  little  toe  which  it  supplies.  It  gives 
offHets  on  the  dorsum  and  to  the  sole,  the  latter  being  the  Larger.  Some- 
times it  supplies  both  sides  of  the  little  toe  and  the  outer  part  of  the 
next. 

The  Cutaneofm  Branches  of  the  External  Popliteal  aietvo  or  ihree  in 
number,  and  are  found  on  (he  outer  side  of  the  leg  as  far  as  ita  middle  or 
lower  third. 

The  Musculo^cutaneoujt  nerve  jiiercea  the  deep  fascia  on  the  front 
and  outer  side  of  the  leg  at  its  lower  third.  It  is  usually  a«:omi>anied  by 
a  cutaneous  artery,  and  divides  shortly  after  having  perforated  the  fascia 
into  an  inner  and  outer  branch.  The  internal  branch  passes  in  firont  of 
the  ankle  and  along  the  dorsum  of  the  foot  to  supply  the  inner  side  of  the 
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great  toe  and  the  contigaous  sides  of  the  secoud  and  third  toes.  It  also 
BupplieB  the  skin  of  the  inner  ankle  and  inner  side  of  the  foot,  joining  the 
internal  saphenous  nerve,  and  also  the  anterior  tibial  between  the  big  and 
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second  toes.  The  external  branch  is  the  larger,  and  paases  on  the  outer 
aide  of  tlie  dorsum  of  the  foot,  dividing  into  three  branches  which  lie  over 
the  three  outer  interosseous  spaces,  and  at  the  weba  of  the  toes  bifurcate  to 
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Bupply  the  adjoiniDg  aides  of  the  third,  fourth,  and  fifth  toes.  Italsosup- 
pliea  the  skin  of  the  outer  ankle  and  outer  side  of  the  foot,  and  joins  the 
external  saphenous  nerve.  The  arrangement  of  the  branches  of  this  nerve 
is  subject  to  individual  variations ;  they  usually  supply  all  the  toes  on 
the  doisal  aspect  of  the  foot  excepting  the  outer  side  oiF  the  little  toe,  which 
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is  supplied  by  the  short  saphenous,  and  the  adjoining  sides  of  the  great 
and  second  toes,  which  are  supplied  by  the  anterior  tibial. 

The  AiUerwr  Tilnal  Nerve.  —  Only  that  part  of  the  nerve  which 
becomes  cutaneous  at  tjie  fore  part  of  the  first  interosseous  space  is  now 
seen.     It  supplies  the  contiguous  sides  of  the  great  toe  and  the  next,  and 
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is  joined  by  the  musculocutaneous,  which  occasioD&Ily  assists  in  supplying 
the  same  digits. 

The  deep  fascia  of  the  front  of  the  leg  completely  covers  the  soft  parts 
in  this  region.  At  its  upper  and  fore  part  it  is  strong  and  thick,  and  is 
continuous  with  the  fascia  lata  above,  and  receives  expansions  from  the  . 
hamstring  tendons.  It  is  attached  to  the  outer  margins  of  the  tibia  and 
fibula  blending  with  their  periosteum,  and  below  it  is  continuous  with  the 
anterior  annular  ligament.  From  its  deep  surface  it  gives  origin  to  the 
muscles  in  front  of  the  leg,  and  also  furnishes  intermawular  septa.     On 
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the  outer  side  of  the  leg  it  gives  off  two  strong  intermuscular  septa  which 
include  the  peronei  and  seimrate  them  fn>ra  the  muscles  on  the  anterior 
and  posterior  tibial  regions,  and  a  broad  transverse  septum — the  deep  ^iscia 
of  the  front  of  the  leg — is  continuous  with  its  intermuscular  septa,  and 
ceparntca  the  superficial  muscles  of  the  posterior  tibio-fihular  regions  from 
the  deep. 

Below  the  end  of  the  fibula  it  is  continuous  with  and  helps  to  form  the 
external  annular  ligament,  and  above  and  below  the  ankle  joint  it  is  re- 
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inforced  by  oblique  fibres,  and  forms  the  two  parts  of  the  anterior  annular 
ligament.  At  the  upper  part  this  fascia  is  also  attached  to  the  heads  of 
the  tibia  and  fibula. 

The  fascia  on  the  dorsal  aspect  of  the  foot  is  a  very  thin  membranous 
layer  and  is  lost  at  the  heads  of  the  metatarsal  bones,  blending  on  the 
outer  and  inner  sides  of  the  foot  with  the  lateral  pieces  of  the  plantar 
fascia.  It  is  continuous  with  the  lower  margin  of  the  anterior  ligament, 
and  forms  the  sheaths  for  the  tendons  placed  on  the  dorsum  of  the  foot. 
This  should  now  be  removed  to  expose  the  muscles  and  tendons  in  this 
region.  Another  thin  layer  of  fascia  will  be  found  over  the  extensor  brevis 
digitorum,  and  beneath  it  and  above  the  interossei  is  a  third  layer  of  iascia 
which  will  subsequently  be  seen. 

Dissection, — Eemove  the  deep  fascia,  leaving  the  anterior  annular 
and  external  annular  ligaments.  The  fascia  will  be  best  removed  from  the 
muscles  by  dissecting  from  below  upwards.  The  peronei  muscles  on  the 
outer  side  should  also  have  the  fascia  removed  from  them.  In  doing  this 
the  strong  intermuscular  septa  must  be  noted.  Trace  up  the  anterior  tibial 
vessels  and  nerve  and  the  musculo-cutaneous  nerve  from  the  dorsum  of  the 
foot  to  their  origin  ;  and  on  the  dorsum  of  the  foot  clean  the  dorsal  vessels 
and  nerve  and  trace  the  tendons  of  the  long  and  short  extensors  to  the  ends 
of  the  toes. 

The  Anterior  Annular  Ligament  is  composed  of  two  portions,  upper 
and  lower ;  and  binds  down  the  extensor  tendons  to  the  front  of  the  tibia 
and  fibula,  and  to  the  tarsus.  The  upper  or  oblique  part  is  above  the 
level  of  the  ankle  joint,  and  is  attached  internally  to  the  tibia  and  inner 
malleolus,  and  externally  to  the  outer  margin  of  the  fibula.  It  is  con- 
tinuous above  with  the  fascia  of  the  leg,  and  contains,  usually,  only  one 
sheath  and  synovial  membrane,  which  is  for  the  tibialis  anticus  ;  but  some- 
times there  are  two,  the  outer  one  being  for  the  tendons  of  the  extensor 
longus  digitorum  and  |)eroneus  tertius.  The  tendons  of  the  extensor 
proprius  pollicis,  and  the  anterior  tibial  vessels  and  nerve,  pass  beneath  it 
without  any  distinct  sheath. 

The  lower  horizontal  part  is  placed  opposite  the  bend  of  the  ankle  and 
in  front  of  the  upper  tarsal  bones.  It  has  the  appearance  of  a  capital 
letter  hj  ,  placed  thus,  being  single  in  its  outer  half,  and  commonly 
divided  into  two  limbs  internally.  The  outer  part  is  composed  of  a  strong 
loop  of  fibres  arising  from  the  upper  surface  and  fore  part  of  the  os  calcis, 
deeply  in  the  hollow  between  that  band  and  the  astragalus,  and  in  front  of 
the  interosseous  ligament.  Internally  it  is  thin  and  widens,  and  the 
arrangement  of  the  two  bands  is  somewhat  irregular.  The  most  constant 
and  stronger  band  is  superficial  to  the  extensor  pollicis,  and  on  the  deep 
surface  of  the  tibialis  anticus,  only  a  few  fibres  being  superficial  to  the 
latter.  This  band  is  attached  to  the  inner  malleolus  and  inner  part  of  the 
plantar  fascia.  The  lower  band  crosses  the  tibialis  anticus  and  extensor 
pollicis,  and  is  inserted  into  the  lower  side  of  the  foot  in  front  of  the  ankle. 
In  this  part  of  the  ligament  there  are  three  sheaths,  the  innermost  for  the 
tibialis  anticus,  the  middle  for  the  extensor  pollicis,  and  the  outer  for  the 
extensor  longus  digitorum  and  peroneus  tertius.  The  anterior  tibial 
vessels  and  nerve  lie  beneath  it.  Each  tendinous  sheath  has  a  separate 
synovial  membrane. 

The  External  Annular  Ligament  is  triangular  and  attached  by  its  apex 
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to  the  tip  of  the  external  malleolus,  and  below,  to  the  outer  fiurface  of  the 
c&lcaneum,  being  connected  to  the  sheaths  of  the  peronei  muRcles.  The 
peroneus  longus  and  brevis  are  contained  beneath  it  in  one  compartment, 
and  are  surrounded  by  one  common  synovial  membrane  which  sends  offsets 
down  along  the  aheatha  of  these  muscles  nearly  to  tbeir  insertion. 

The  mvseles  on  the  front  of  the  leg  are  placed  between  the  tibia  and 
fibula,  and  are  four  in  number,  viz.  the  tibialis  anticus,  extensor  proprius 
poUicis,  ertensor  longus  digitorum  and  peroneus  tertiua ;  and  on  the  dorsum 
of  the  foot  there  is  but  one  muscle,  the  extensor  brevia  digitorum. 

The  Tibialis  anticus  is  placed  next  the  outer  side  of  Ute  tibia,  is  thick 
and  fleshy  above  and  tendinous  below,  and  arUea  from  the  external  tubero- 
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Fig.  114.— SuPEBFiciAL  uubcles  and  tekdons  on  doksuu  of  right  foot. 


aity  and  upper  two-thirds  of  the  tibia,  from  a  part  of  the  adjoining  inter- 
osseous ligament,  from  the  intermuscular  aeptum  between  it  and  the 
extensor  longus  digitorum,  and  from  the  deep  fascia  of  the  leg.  Its  fibres 
pass  vertically  down  and  end  in  a  tendon  on  its  anterior  surface  just  below 
the  middle  of  the  leg.  It  then  passes  through  the  innermoat  compart- 
ment of  the  anterior  annular  ligament,  and  is  inaaied  into  the  inner  and 
lower  part  of  the  internal  cuneiform  bone  and  base  of  the  metatarsal  bone 
of  the  great  toe.     It  divides  slightly  into  two  slips  as  it  descends. 

Rdationa. — By  its  anterior  surfece  with  the  deep  fescia  and  the 
annular  ligament;  by  its  •posterior  with  the  interosseous  membrane,  the 
end  of  the  tibia,  the  anterior  ligament  of  the  ankle  joint,  and  the  inner 
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side  of  the  tareuB.  It  overlaps  the  anterior  tibial  vessels  aad  nerves  in  the 
upper  part  of  the  leg.  Its  inner  border  is  in  contact  with  the  tibia,  and 
its  outer  with  the  extensor  loiigus  digitorum  above,  and  below  with  the 
extensor  pollicis  and  anterior  tibial  vessels  and  nerve. 

Varietiea. — Wood  has  described  a  small  muscle,  the  tiino-fasdalis 
anticua,  which  passes  from  the  lower  third  of  the  anterior  edge  of  the  tibia 
over  the  tibialis  anticus,  to  be  inserted  into  the  annular  ligament  and  deep 
tibial  fascia.  It  may  exist  as  a  tendinous  slip  from  the  tibialis  anticus. 
in  cases  of  talipes  the  tendon  of  the  tibialis  anticus  is  often  found  divided 
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into  two,  one  part  being  inserted  in  the  usual  way,  the  other  going  to  the 
astragalus  or  first  metatarsal  bone.  Sometimes  the  whole  tendon  has 
been  inserted  into  the  inner  piece  of  the  plantar  &flcia. 

Actions. — If  the  foot  be  free  this  muscle  flexes  the  ankle,  and  in  con- 
sequence of  the  oblique  direotion  of  its  tendon  it  will  raise  the  inner 
border  of  the  foot  and  turn  the  big  toe  inwards.  In  the  erect  position, 
the  foot  being  fixed,  it  will  assist  the  other  extensors  in  maintaining  the 
leg  bones  in  the  perpendicular  position,  and  will  strengthen  the  ankle. 
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In  this  position  it,  and  the  tibialis  posticus,  can  raise  the  inner  border  of 
the  foot  and  enpport  it  on  its  outer  edge. 

Iferve. — The  anterior  tibial,  and  at  its  upper  part  by  the  recurrent 
branches  of  the  external  popliteal. 

The  ExtenBor  Fropriot  PoUiois,  or  Extensor  HaUuda,  is  at  its  origin 
lituated  deeply  between  the  tibialis  anticus  and  the  extensor  longus  digi- 
torum.  It  ariaea  &om  the  middle  three-fifths  of  the  anterior  narrow 
portion  of  the  inner  suriace  of  the  fibula,  internal  to  the  origin  of  the 
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extensor  longus  digitorum.  It  also  arises  from  the  contiguous  part  of  the 
interoeaeous  ligament  t«  a  eimiliir  extent.  Its  fibres  pasa  obliquely  down 
and  in  to  a  tendon  occupying  the  anterior  and  inner  border  of  the  mnscle. 
This  tendon  becomes  superficial  at  the  ankle  and  passes  through  a  distinct 
sheath  in  the  lower  part;  of  the  annular  ligament.  It  crosses  the  anterior 
tibial  vessels  near  the  bend  of  the  ankle,  and  passing  over  the  inner  part 
of  the  tarsus  is  inserted  into  the  base  of  the  terminal  phalanx  of  the  great 
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toe  on  its  dorsal  aspect.     The  tendon  gives  off  a  etrongish  expansion  on 
each  side  over  the  metatarso-phalangeal  joint  and  to  the  first  phalanx. 
Relationa. — Anteriorly  with  the  deep  ^cia  and  the  anterior  annular 
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ligament ;  posteriorly  with  the  interosseous  membrane ;  the  tibia,  libula^ 
ankle  joint,  and  innermost  belly  and  tendon  of  the  extensor  brevis  digi- 
torum ;  externally  with  the  extensor  longus  digitorum  above,  the  anterior 
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tibal  artery  and   nerve  and  dorsalis  pedis  below;   inttmally  with  the 
tibialis  anticiu,  and  anterior  tibial  vessels  and  nerves  above.     Beneath  the 
■oterior  annwbV  ligament  it  crosses  the  anterior  tibial  vessels  and  nerve. 
Varietiea. — This  mascle,  or  the  tibialis  anticna  or  extensor  longua  digi- 
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torum,  sometimes  gives  off  a  small  slip  which  has  been  named  the  eaieneor 
ossia  metatarsi  pollicie ;  or  this  maj  be  a  distinct  muscular  slip  arising 
close  to  the  extensor  proprius  and  passing  through  the  same  compartment 
with    it.     Another   occasional   muscle,   the   extensor   privni    intemodii 
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poUids,  IB  almo§t  always  given  off  from  the  ext«nsor  proprias,  though  it  has 
been  found  separate.  Wood  found  it  in  half  the  Bubjecta  examined. 
Allien  present  it  is  usually  inserted  into  the  first  phalanx  of  the  great  toe, 
or  into  the  first  metatarsi,  or  into  both. 

Actions. — It  extends  the  phalanges  of  the  great  toe,  and  then  flexes 
the  ankle.     If  the  foot  be  fixed,  it  can  draw  the  tibia  forwards. 

Nerve. — The  anterior  tibial. 

The  Eztentor  Longua  Digitomm  is  a  long  flattened  penniform  muscle, 
and  is  fleshy  above  and  tendinous  below.  It  ariaea  from  the  external 
tuberosity  of  the  tibia,  from  the  front  of  the  head  and  upper  three-fourths 
of  the  anterior  narrow  part  of  the  inner  surbce  of  the  fibula,  from  a  small 
part  of  the  interosseous  membrane,  and  from  the  deep  &scia  and  inter- 
muscular septa.     The  muscular  fibres  pass  obliquely  down  and  in,  to  three 
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tendons  which,  with  the  peroneus  tertius,  pass  in  a  separate  compartment 
through  the  annular  ligament,  the  innermost  tendon  dividing  into  two. 
It  then  crosses  the  dorsum  of  the  foot,  and  is  inserted  into  the  dorsal 
aspects  of  the  second  and  third  phalanges  of  the  four  outer  toes.  These 
tendons  have  the  same  arrangement  on  the  toes  as  the  extensors  of  the 
fingers.  The  three  inner  tendons  are  joined  on  the  first  phalanx  at  their 
outer  sides  by  a  tendon  from  the  extensor  brevis  digitorura,  and  also  byan 
aponeorotic  expansion  fium  the  interossei  and  lumbricales  which  covers  the 
dorsum  of  the  first  phalanx.  At  the  anterior  part  of  this  phalanx,  this 
aponeurosis  divides  into  three  slips,  a  middle  and  two  lateral.  The  middle 
one  is  inserted  into  the  dorsal  aspect  of  the  base  of  the  second  phalanx, 
and  the  two  lateral  unite  on  the  dorsal  snr&ce  of  the  second  phalaox  and 
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pass  on  to  be  inserted  into  the  baae  of  the  third  ph^anx  on  its  dorsal 
aspect. 

Rdations. — AnUriorly  with  the  deep  fescia  and  annular  ligament, 
poateruyrly  with  the  external  tuberosity  of  the  tibia,  anterior  auri'aces  of 
the  fibula,  interosseous  membrane,  ankle  joint,  and  extensor  brevis  digi- 
torum.  Internally  with  the  tibialis  anticus,  extensor  proprius  pollicis, 
and  anterior  tibial   vessels  and  nerve.     Externally   with  the  peroneus 
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luDgua  and  brevis.     The  anterior  tibial  nerve  passes  obliquely  under  its 
upper  part. 

Varietiei. — ^The  tendons  of  this  muscle  vary  considerably  in  their 
position,  number,  and  method  of  insertion.  External  slips  are  commonly 
given  off  &om  one  or  more  of  the  tendons  to  the  corresponding  metatarsal 
bones  or  to  the  extensor  brevis  or  one  of  the  interossei.     The  t«ndous  to 
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the  second  and  fifth  toes  may  also  be  found  doubled,  and  in  one  instance 
there  was  a  special  belly  for  the  fourth  toe  which  gave  off  four  tendons 
passing  to  the  fourth  metatarsal  and  three  ph^anges.  It  may  send  a. 
tendinous  expansion  to  the  extensor  polHcia. 

Actums. — It  extends  the  joints  of  the  four  lesser  toes  from  tip  to  root, 
and  continuing  its  action,  flexes  the  ankle  joint.  Acting  from  beUxw,  it 
will  steady  the  tibia  and  fibula  on  the  astragalus,  and  if  the  tibia  be  in- 
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clioed  back  it  will  be  drawn  forwards  by  thi^  and  the  other  muscles  on  the 
front  of  the  leg. 

Nerve. — The  aaterior  tibial. 

The  Peroneui  Tertiiu  is  seldom  separate  from  the  extensor  longus 
digitorum,  below  which  it  is  placed.  It  might  be  described  ae  the  fifth 
tendon  of  the  extensor  longus.  It  arises  from  the  lower  fourth  of  the 
narrow  portion  of  the  internal  sur&ce  of  the  fibula  on  its  outer  side,  from 
the  lower  part  of  the  interosseous  membrane,  and  from  the  intermuscular 
septum  between  it  and  the  peroneus  brevis.  Its  tendon  passes  through 
the  same  compartment  of  the  annular  ligament  as  that  of  the  extensor 
lougus,  and  is  inserted  into  the  dorsal  surface  of  the  base  of  the  metatarsal 
bone  of  the  little  toe  on  its  inner  side. 
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Relations. — On  the  outer  side  is  the  long  extensor,  with  which  it  is 
joined  at  its  origin,  and  witli  which  it  passes  through  the  same  compart- 
ment of  the  annular  ligament. 

Varieties. — It  may  be  absent  or  it  may  be  as  large  as  the  long  extensor. 
Occasionally  it  is  ins^ted  on  the  fourth  metatarsal  bone,  or  it  may  send  a 
slip  to  the  extensor  tendon  for  the  fifth  or  fourth  toe,  orto  the  fourth  dorsal 
interosseous  muscle. 

Action. — It  flexes  the  ankle,  and  helps  to  draw  forwards  the  tibia  when 
the  leg  is  advanced  in  walking, 

Nerve. — The  anterior  tibial. 

Synovial  akeatha  of  the  tendons. — There  are  usually  three  of  these  for 
the  extensor  tendons ;  one  for  the  tibialis  anticus,  one  for  the  extensor 
proprius  hallucis,  and  another  for  the  extensor  communis  digitorimi  and 
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peroneus  tertius.  The  first  estendfl  commonly  from  about  two  incbea 
above  the  annular  ligament  to  about  half  an  inch  below  it ;  the  second 
estenda  from  about  half  an  inch  above  the  h'gament  to  about  two  inches 
below  it;  and  the  third,  which  is  the  most  exteueive,  extends  from  about 
the  flame  distance  above  the  ligament  obliquely  down  and  in  to  near  the 
roots  of  the  toes.  One  or  more  of  these  sheaths  sometimes  become  dis- 
tended with  fluid  and  form  what  are  termed  ganglions. 

The  Anterior  Tibial  Artery  correaponds  to  a  line  drawn  from  the  inner 
side  of  the  head  of  the  fibula  to  midway  between  the  malleoli.  It  is  given 
off  from  the  popliteal  at  the  lower  border  of  the  popliteus  muscle,  and 
passes  forwards  through  the  oval  aperture  at  the  upper  part  of  the  inter- 
osseous membrane  between  the  two  heads  of  the  tibialis  posticus,  and 
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resting  on  the  interosseous  membrane,  runs  down  to  the  trout  of  the  ankle 
joint  where  it  becomes  more  superficial,  and  at  the  lower  border  of  the 
anterior  annular  ligament  it  is  called  the  dorBolia  pedis  artery. 

Rdationa, — In  its  upper  two-thirds  it  is  deeply  placed,  but  becomes 
superficial  at  the  lower  third.  ■  It  rests  on  the  int^oseeous  membrane  at 
its  upper  two-thirds,  and  is  connected  to  it  by  fibrous  arches  passing  over 
the  vessel.  In  the  lower  third  it  rests  upon  the  front  of  the  tibia  and  the 
anterior  ligament  of  the  ankle  joint.  In  its  upper  third  it  is  between  the 
tibialis  anticus  and  extensor  longus  digitomm ;  in  the  middle  third 
between  the  tibialis  anticus  and  extensor  pollicis ;  and  in  the  lower  third 
the  tendon  of  the  extensor  pollicis  crosses  it,  and  it  lies  between  the  inner- 
most tendon  of  the  extensor  longus  digitomm  and  the  tendon  of  the 
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extensor  polHcis.  In  front  of  it  are  the  skin,  superficial  and  deep  fascia, 
and  annular  ligament ;  and  at  its  upper  two-thirds  it  is  covered  by  the 
tibialis  anticus,  extensor  longus  digitorum  and  extensor  pollicis.  Two 
vene  comites  accompany  it,  and  are  closely  joined  on  its  upper  part  by 
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transverse  branches,  and  the  anterior  tibial  ner\e  is  first  to  its  outer  aide, 
but  about  the  middle  of  the  leg  is  in  front  of  it,  and  at  the  lower  part  of 
the  vessel  the  nerve  is  usually  found  on  the  outer  side. 
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ReHTIOXS  of  TttE  AKTE8I0R  TlBlil  ABTBBT. 
la  front. — Skin,  Bup.  and  de«p  fancife  and  anterior  ammUr  ligament  tiUalis  Knticos 
in  upper  part  oi  leg,  extauBOT  longus  digitorum,  eit«nsor  propriiia  poUicis,  and  anterior 
tibial  n 
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Behind. — The  interosseous  membrane,  tiliia,  and  anterior  ligament  of  tlie  ankle  jomt. 


Branches. — These  are  the  recurrent  tibial,  cutaneous,  muscular,  in- 
ternal and  external  malleolar,  and  articular  to  the  ankle. 

The  Recurrent  Tibial  is  giveti  off  directly  the  vessel  passes  through 
the  interosseous  membrane.  It  ascends  in  the  tibialis  anticus  to  the  front 
and  sides  of  the  knee  joint,  anastomosing  with  the  inferior  articular 
branches  of  the  popliteal. 
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The  Muscular  Branches  are  numerous,  and  supply  the  muscles  of  the 
front  of  the  leg.  Some  pierce  the  deep  fascia  and  furnish  the  cutaneous 
arteries,  others  pass  through  the  interosseous  membrane  and  inosculate 
with  branches  of  the  postfrior  tibial  and  peroneal. 

The  Cutaneous  Branches  are  given  off  at  intervals,  either  from  the 
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main  trunk  or  from  Its  muscular  branches.     The  largest  of  these  accom- 
pany the  muBculo-cutaneous  nerve,  where  it  pierces  the  deep  fascia. 

The  Malleolar  Arteries  are  external  and  internal,  and  supply  the  ankle 
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joint.  The  intetiial  is  given  oflf  about  two  inches  above  the  joint,  but  is 
irregular  in  size  and  origin.  It  passes  beneath  the  tendon  of  the  tibialis 
anticus,  and  ramifieti  on  the  inner  ankle,  joining  branches  of  the  posterior 
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tibial,  aQterior  peroneal,  and  internal  plantar  arteries.  The  external  runs 
out  beneath  the  tendons  of  the  extensor  longns  digitorum  and  extensor 
pollicis,  supplying  the  outer  side  of  the  ankle  and  anastomosing  with  the 
anterior  peroneal  artery,  and  with  ascending  branches  from  the  tarsal 
branch  of  the  dorealis  [^edis. 

Some  small  ariictdar  twigs  pierce  the  anterior  ligament  of  the  ankle 
joint,  and  are  given  off  from  the  lower  end  of  the  vessel. 

The  Donalu  Fedia  Artery  is  the  continuation  of  the  anterior  tibial,  and 
commences  at  the  lower  part  of  the  aQt«nor  annular  ligament,  and  passes 
to  the  back  part  of  the  tirst  interosseous  sjiace,  where  it  gives  off  two 
branches,  the  dorsalis  pollicis  and  communicating. 

Relatione, — It  rests  upon  the  astmgalus,  scaphoid,  andiatemal  ciinei- 
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form  bones  and  their  connecting  ligaments.  Above  it  are  the  skin,  fascia, 
and  the  innermost  tendon  of  the  extensor  brevis  digitorum  near  its 
termination.  At  its  inner  side  is  the  tendon  of  the  extensor  proprius 
pollicis,  and  at  its  outer  the  innermost  tendon  of  the  extensor  longns  digi- 
tomm  and  the  end  of  the  anterior  tibial  nerve.     It  has  two  vense  comites. 

Branches. — These  are  mainly  directed  outwards  and  forwards  upon  the 
tarsus  and  metatarsus,  and  are  named  accordingly.  A  few  twigs  run 
obliquely  inwards  uixin  the  inner  side  of  the  foot.  A  small  interosseous 
branch  supplies  the  first  interosseous  muscle. 

The  Tarsal  Artery  is  usually  given  off  opposite  the  scaphoid  bone, 
but  its  point  of  origin  may  vary.     It  [jassea  out  upon  the  tarsal  bones 


DISSECTION  OF  THE  LOWER  LIMB,  649 

under  the  extensor  brevis  digitorum  and  supplies  that  muscle  and  the 
tarsal  joints,  and  anastomoses  with  the  external  plantar,  the  metatarsal, 
peroneal,  and  external  malleolar  arteries. 

Relatioks  of  the  Dobsalis  Pbdis  Abtert. 
In  front. — Skin,  fasciie,  and  innermost  tendon  of  the  extensor  brevis  digitorum. 

/ 

i««fc.-Extensor  proprius          /    Dor«iiB  Pedis  \           Outside.  ^  ExteuBot   loi^us 

Dollicis                            '          Artery  I  digitorum    and    anterior    tibial 

*^                                   *•  J  nerve. 


Behind. — ^The  astragalus,  scaphoid,  internal  cuneiform,  and  their  ligaments. 

The  Metatarsal  Branch  arises  between  the  base  of  the  metatarsal 
bones,  passing  out  beneath  the  short  extensor.  Occasionally  there  are  two 
metatarsal  vessels,  the  second  being  the  smaller,  and  commonly  when 
there  is  but  a  single  metatarsal  vessel  it  arises  in  common  w^ith  the  tarsal 
artery.  Its  direction  will  vary  according  to  its  point  of  origin,  being 
oblique  when  it  arises  far  back  and  nearly  transverse  if  it  be  given  off 
further  forwaixls  than  usual.  It  anastomoses  with  the  external  plantar 
and  tarsal  arteries,  and  gives  off  the  interosseous  branches. 

The  Interosseous  Vessels  are  three  in  number,  and  are  given  off  from 
the  convexity  of  the  metatarsal  arch.  They  are  small  straight  vessels 
which  pass  upon  the  three  outer  dorsal  interossei,  and  divide  slightly 
behind  the  clefts  of  the  toes  into  two  dorsal  collateral  branches  for  the 
adjoining  toes.  The  outermost  of  these  vessels  sends  off  a  small  branch  to 
the  outer  side  of  the  little  toe.  At  the  fore  part  of  each  interosseous  space 
they  are  joined  by  the  anterior  pei'forating  branches  from  the  digital 
arteries  of  the  plantar  arch,  and  at  the  back  part  of  each  interosseous  space 
they  receive  the  posterior  perforating  branches  from  the  plantar  arch. 
They  supply  the  interossei  muscles. 

The  Dorsal  Artery  of  the  great  toe  (dorsalis  hallucis)  passes  forwards 
from  the  dorsalis  pedis  at  the  point  where  the  latter  dips  down  to  the  sole. 
It  passes  along  the  outer  border  of  the  first  metatars.il  bone  to  the  cleft 
between  the  first  and  second  toes,  and  divides  into  two  branches,  the  inner 
one  passing  beneath  the  tendon  of  the  extensor  pollicis  to  the  inner  border 
of  the  great  toe,  the  other  branch  bifurcating  to  nourish  the  adjacent 
sides  of  the  great  and  second  toes. 

The  Anterior  Tibial  and  Dorsalis  Pedis  veins  have  similar  extent  and 
connections  to  the  arteries  they  accompany.  They  form  loops  around  the 
vessels  by  cross  branches  and  receive  branches  corresponding  to  those  of 
the  artery,  and  communicate  with  the  internal  saphenous  vein.  They  join 
the  posterior  tibial  to  form  the  popliteal  vein.  The  valves  in  the  deep 
veins  of  the  leg  are  numerous,  ten  or  a  dozen  being  found  between  the 
knee  and  heel. 

Dissection. — Cut  through  the  tendons  of  the  extensor  longus  digitorum 
and  peroneus  tertius  below  the  annular  ligament,  and  throw  them  towards 
the  toes.     The  extensor  brevis  digitorum  will  then  be  exi>osed. 
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The  Ezteiuor  Brevia  Di^toniDi  is  a.  short  muscle  extending  &om  the 
outer  to  the  inner  side  of  the  foot.  It  arises  from  the  outer  side  of  the 
09  calcis  in  front  of  the  groove  for  the  peroneus  brevis,  from  the  horizontal 
band  of  the  anterior  annular  ligament  and  from  the  external  calcaneo- 
astragaloid  ligament.  The  four  fleshy  bellies  of  this  muscle  end  in  four 
tendons,  the  innermost  belly  and  tendon  being  the  largest,  and  is  inserted 
into  the  base  of  the  first  phdanx  of  the  great  toe,  crossing  the  dorsalis 
l>edis  artery.  The  other  three  tendons  are  joined  to  the  cntter  sides  of  the 
long  extensor  tendons  for  the  second,  third,  and  fourth  toes, 

Relations. — Above  it  are  the  skin  and  fascia  of  the  dorsum  of  the  foot 
and  the  tendons  of  the  extensor  longns  digitorum  and  proprius  pollicis. 
Beneath  it  are  the  tarsal  and  metatarsal  bones,  and  the  dorsal  interossei, 
and  its  innermost  tendon  erossest  above  the  dorsalis  pedis  artery. 

Neri'e. — The  anterior  tibial. 


Ill 


:  AND  1 


AclioTia. — It  extends  the  four  inner  toes,  and  slightly  separates  them 
from  each  other.  Its  inner  tendons  act  only  on  the  first  phalanx  of  the 
great  toe.  Being  attached  obliquely  to  the  tendons  of  the  long  extensor 
it  counteracts  the  oblique  movement  of  the  latter,  so  that  both  muscles 
acting  in  unison  the  toes  are  evenly  extended. 

Varieties. — It  is  occasionally  bicipital,  one  head  arising  from  the  third 
metatarsal,  the  other  from  the  calcis.  One  of  its  fleshy  bellies  may  be 
absent ,  or  one  of  its  tendons,  commouly  that  for  the  second  toe,  may  be 
divided  into  two ;  sometimes  there  is  a  fifth  tendon  for  the  little  toe. 
Rarely,  a  thin  accessory  muscle,  the  indicator  pedis,  is  present  between 
its  two  inner  tendons.     This  extends  the  second  toe. 

dissection. — Divide  the  extensor  brevis  towards  its  front  and  reflect  it. 
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Cut  tbrough  the  horizontal  band  of  the  annular  ligament  over  the  extensor 
hallucia  and  reflect  it,  ao  as  to  demonstrate  the  eheatha  in  this  ligament 
and  its  attachments.  Follow  to  their  origin  the  anterior  tibial  and 
musctilo-eutaneous  nerves  and  their  branches. 

Nervea  on  the  Front  of  the  Letj. — The  Exteraal  Popliteal,  or  peroneal 
nerve,  about  an  inch  below  the  head  of  the  fibula,  pierces  the  origin  of 
the  peroneua  longus  and  divides  between  that  muscle  and  the  fibula  into 


Bit  po)).  B.  Rlrins 
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the  anterior  tibial  and  musculo-cutaneous.     Before  dividing  it  gives  off 
articular  and  cutaneous  branches  which  have  already  been  described. 

The  Recurrent,  or  third  articnlar  nerve,  is  given  off  at  the  point  of 
division  of  the  peroneal  nerve,  and  accompanies  the  tibial  recurrent  artery 
through  the  tibialis  antiuus  muscle  to  the  front  of  the  knee,  which  it 
supplies. 
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The  Anterior  Tihial  Nerve  (anterior  interosseous)  passes  obliquely 
forwards  under  the  extensor  longus  digitorum  to  the  &ont  of  the  inter- 
osseous membrane,  and  reaches  toe  outer  side  of  the  tibial  artery  about  the 
middle  of  the  leg ;  it  then  crosses  the  anterior  tibial  vessels  once  or  more, 
and  at  the  ankle  joint  is  external  to  them.  Ic  there  divides  into  an 
external  and  internal  branch.  Its  branches  are,  muscular  to  the  tibialis 
antictis,  extensor  longus  digitorum,  peroneua  tertius,  and  extensor  proprius 
pollicis,  and  the  two  terminal  branches  just  mentioned. 


ON  DOBSUH  OF  RIGHT  FOOT. 

The  External  or  Tarsal  Branch  passes  out  across  the  tarsus  beneath 
the  extensor  brevis,  and  becoming  ganglionic,  like  the  posterior  interosseous 
at  the  wrist,  supplies  the  extensor  brevis  and  the  joints  of  the  tarsus  and 
metatarsus. 

The  IntermU  Branch  is  the  continuation  of  the  nerve,  and  accompanies 
the  dorsalis  pedis  artery,  and  at  the  fore  part  of  the  first  interosseous 
space  divides  into  two  branches  that  supply  the  contiguous  sides  of  the 
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great  and  second  toes,  communicatiDg  with  the  internal  branch  of  the 
musculo-cntaneoufl  nerve. 

I'he  XnsciihHiatatieonB  Verve  runs  between  the  peronei  and  extensor 
longiis  digitorum  to  the  junction  of  the  middle  and  lower  thirds  of  the 
leg,  where  it  pierces  the  deep  fascia  on  its  front  and  outer  aide,  and  divides 
into  two  branches,  internal  and  external,  which  are  distributed  to  the 
dorsum  of  the  foot  and  toes.  Before  piercing  the  fascia  it  supplies  the 
peroneuB  longus  and  brevia,  and  then  gives  off  some  cutaneous  filaments  to 
the  lower  and  outer  part  of  the  leg. 

The  Internal  Branch  of  the  museulo-cutaneouB  crosses  the  ankle  joint, 
^Kisses  along  the  inner  side  of  the  dorsum  of  the  foot,  and  supplies  the 
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inner  side  of  the  great  toe  and  the  adjacent  sides  of  the  second  and  third ; 
it  also  supplies  the  skin  of  the  inner  side  of  the  foot  and  inner  ankle,  and 
Joins  the  internal  saphenous  nerve  on  the  inner  side  of  the  foot,  and  the 
anterior  tibial  between  the  first  and  second  toes. 

The  External  Branch  is  the  larger,  and  passes  along  on  the  outer  side 
of  the  dorsum  of  the  foot  to  the  adjoining  sides  of  the  third,  fourth,  and 
fifth  toes.  It  also  innervates  the  skin  of  the  outer  side  of  the  foot  and 
outer  ankle,  and  joins  the  short  saphenous  nerve. 

The  distribution  of  these  digital  nerves  of  the  musculo-cutaneous  is 
variable,  commonly  they  supply  all  the  toes  on  the  dorsal  aspect  excepting 
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the  ailjacent  sides  of  the  if re-tt  and  s  ;c-  iDd  tors,  which  are  famished  by  the 
anterior  tibial,  and  the  oriffjr  side  of  the  little  toe,  which  is  innerrated  bj 
the  short  naphenoiu.  The  d  jrtal  distal  nerves  should  be  traced  to  the 
X'Mi  fffialanges  of  the  t'le^,  where  they  will  be  found  to  unite  with  each  other 
and  to  give  off  filaments  Ui  the  bed  of  the  nail. 

Mwfcltt  on  l/ie  O'lUr  Si'U  of  th^  />'/. — There  are  two  mu^les  in 


p.  poll. 


Fio.  433.— ConsuM  or  bight  foot,  showino  tendons,  VEasELS,  nestks,  asd 


this  position,   which   being  attached    to    the    fibula   have   been   named 
peronei. 

The  Peroneiu  Long^t  is  the  more  superficial,  and  occupies  the  upper  and 
outer  aide  of  the  leg.  It  arises  from  the  outer  side  of  the  head  and  upper 
two-thirds  of  the  anterior  surface  of  the  shaft  of  the  fibula,  from  the  inter- 
muscular 8e])ta,  from  the  dt-i'p  fii(«ia,  and  from  the  external  border  of  the 
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fibula  Dearly  to  the  malleolus.  It  ends  in  a  long  tendon  which  paaaes 
behind  the  outer  malleolus,  beneath  the  external  annular  ligament,  in  a 
groove  which  is  common  to  it  and  the  peroneus  brevia.  It  then  passes 
obliquely  forwards  across  the  outer  side  of  the  os  calcis,  below  the  peroneus 
brevis,  and  in  a  separate  fibrous  sheath.  Then  it  runs  in  a  slight  groove 
on  the  outer  side  of  the  cuboid,  and  finally  in  a  deep  groove  on  the  under 
surface  of  that  bone,  which  groove  is  converted  into  a  canal  by  the  long 
calcaneo-cuboid  ligament,  and  is  itiserled  into  the  internal  cuneiform  and 


base  of  the  first  metatarsal  bone.  This  portion  of  the  muscle  has  been  seen 
in  the  dissection  of  the  sole. 

Relations, — In  the  leg  it  is  immediately  beneath  the  fascia  and  rests 
on  the  peroneus  brevis.  Its  tendon  rests  on  the  middle  piece  of  the 
external  lateral  ligament  of  the  ankle  with  that  of  the  peroneus  brevis,  one 
synovial  membrane  being  common  to  !x>th  tendons.  Ixifrwit  of  it  is  the 
origin  of  the  extensor  longus  digitorum,  and  the  Holeus  is  attached  to  the 
fibula  behind  it. 

Action.—  If  extends  the  foot  a\Mm  the  leg  and  mises  its  outer  border. 
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EXTBBNAL   TENDONS 


i  n 
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The  foot  being  on  the  ground  it  will  steady  the  leg  iii>on  the  foot,  and  will 
assist  to  lift  the  hinder  part  of  the  body  weight,  aa  in  walking,  &c. 

Nerve. — The  musculo-cutaneous. 

Varieties. — There  is  often  a  tendinous  slip  for  the  third  metatarsal, 
and  sometimes  others  for  the  fourth,  fifth,  and  even  for  the  base  of  the  first 
metatarsal.  There  is  an  occasional  small  head  of  origin  from  the  fibula 
between  it  and  the  brevia.  This  is  the  peroTieiia  acceaaorivSy  and  its 
tendon  usually  joins  that  of  the  longus. 

The  Peroneoa  Brevia  is  beneath  the  longus  and  is  smaller  and  shorter 
than  it.     It  arises  from  the  anterior  and  jiosterior  borders  of  the  fibula, 


and  from  the  lower  two-thirds  of  the  anterior  Eurface  of  its  sheath,  internal 
to  the  longus ;  also  from  the  iDtermuscular  septa  and  deep  fascia.  Its 
fibres  pass  vertically  downwards  and  end  in  a  tendon  which  is  placed  in 
front  of  that  of  the  longus  ;  this  passes,  with  the  tendon  of  the  peroneus 
longus,  through  the  same  groove  beneath  the  external  malleolus  and  under 
the  external  annular  ligament,  being  enclosed  in  the  same  synovial  mem- 
brane. It  then  passes  through  a  separate  fibrous  sheath  on  the  outer  side 
of  the  OS  calcis  above  the  tendon  of  the  longus,  and  is  inserted  into  the 
dorsal  surfiice  of  the  base  of  the  metatarsal  bone  of  the  little  toe  on  iti 
outer  side. 

Relations. —  In  the  leg  it  reaches  a  little  in  front  of  the  longus  which 
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covers  it,  and  its  deep  surface  is  ia  contact  with  the  libula  and  outer  side 
of  the  OS  calcis. 

Actions. — It  extends  the  ankle  and  turns  the  foot  up  and  out  in.ever- 
sion.  Its  other  actions  resemble  those  of  the  longus,  which  it  assists  in 
drawing  back  the  fibula  in  the  act  of  rising  from  stooping. 

Nerve, — The  musculo-cutaneous. 

Varietiee.- — The  peroneus  brevis  may  send  a  fibrous  expansion  to  the 
fourth  dorsal  interosseous  muscle,  or  a  muscular  fasciculus  to  the  tendons 
of  the  common  extensor  of  the  toes.  There  may  be  a  permieus  accessoriti^ 
urising  from  the  fibula,  between  the  longus  and  brevis,  and  joining  the 
tendon  of  the  brevis  in  the  sole.  A  peronetia  quinli  digiti  may  exist 
arising  from  the  lower  fourth  of  the  fibula  under  the  brevis,  or  from  the 


FiQ.  *40.— Bight  ob  calcis  sbbn  on  its  outkh  jibpkct  to  show  tiie  pbbomei 


tendon  of  the  brevis,and  inserted  into  the  expansion  on  the  dorsum  of  the 
little  toe.  A  peronetis  quartua  arising  between  the  flexor  hallucis  and 
peroneus  brevis  on  the  back  of  the  fibula,  and  inserting  into  a  tubercle  on 
the  OS  calcis  behind  the  ordinary  peronei  tendons,  may  be  present.  A 
peroneus  quintua  may  be  given  off  from  the  brevis  and  be  inserted  close 
behind  the  quartos.  A  muscular  fasciculus,  which  has  been  named  the 
tensor  membranai  eynovialia  tarsi,  miiy  be  given  off  from  the  lower  iiart 
of  the  brevis,  and  be  inserted  into  the  under  part  of  the  retinacula  or 
sheath  of  the  peronei  tendons. 

Directimis, — The  student  should  now  proceed  with  the  dissection  of 
the  ligaments  of  the  leg  and  foot. 

TIBIO-FlBULAn  AUTICVLATIONS. 

Dissection. — Remove  the  muscles  on  both  surfaces  of  the  interosseous 
membrane,  and  from  the  front  and  back  of  the  upper  and  lower  ends  of  the 
tibia  and  fibula,  where  they  articulate. 

The  tibio-peroneal  articulations  are  the  superior  and  inferior.  In  the 
middle,  between  the  bones  is  the  interosseous  ligament,  and  the  upper  and 
lower  ligiunents  are  fibrous  bands  at  the  extremity  of  the  bones. 

Snperior  Tibio-flbolar  Joint — This  articulation  is  an  arthrodial  one,  and 
resembles  the  lower  in  being  almost  immovable.  Its  ligaments  are  anterior 
and  posterior.  The  superior  anterior  UgaTiient  consists  of  two  or  three 
broadish  flat  bands,  which  run  across  the  joint  from  the  outer  tuberosity  of 
the  tibia  to  the  head  of  the  fibula. 
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The  superior  poatenor  litjament  is  broad,  and  thinner  than  the 
anterior,  and  crosses  the  joint  from  the  outer  tuberosity  of  the  tibia  to  the 
head  of  the  fibuk.     The  tendon  of  the  popliteus  lies  on  it. 

,  Dissection. — Remove  these  ligaments  to  observe  the  synovial  mem- 
brane and  the  articular  surfaces. 

The  synovial  m^mhrane  lines  this  articulation,  and  at  its  back  projects 


S.  Pi  balk 

1.  SpEiw  Bt  tlhia. 


a.  Int.  1D>1]'. 
I.  H«d  ol  ab. 
S.  Bit.  mill*. 


Up  SO  as  to  touch  that  of  the  knee,  with  which  it  is  sometimes  continuous 
at  the  upper  and  back  part.  The  articular  surfaces  are  both  flat  and  oval, 
and  covered  with  cartilage. 

ICiddle  Tibio-fibnlar  ArUoolation.  —  The  interosseo^ia  -membrane  or 
ligament  fills  the  space  between  the  bones  except  at  their  ujiper  and  lower 
parts.     It  is  a  thin  aponeurotic  lamina  of  oblique  fibres,  which  for  the 


^ 
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moat  part  pass  down  from  the  exteraal  border  of  the  tibia  to  the  oblique 
line  on  the  inner  fibular  surface  at  its  upper  tvro-thinls,  and  to  the  posterior 
edge  of  the  fibula  along  the  lower  third.  Some  fibres  cross  in  the  opposit  e 
manner.  This  ligament  is  broader  alwve  than  below,  and  in  its  upper 
part  there  is  an  oval  aperture  about  an  inch  in  length,  near  the  neck  of  the 
fibula,  for  the  passage  of  the  anterior  tibial  artery  to  the  front  of  the  leg  ; 
and  at  its  lower  part,  about  an  inch  above  the  lower  edge  of  the  fibula,  is 
a  small  opening  for  the  anterior  peroneal  vessels.  Below,  it  is  continuous 
with  the  inferior  interosseous  ligament;  and  it  is  perforated  in  numerous 
places  along  its  length  for  the  passage  of  small  vessels.  It  separates  the 
muscles  in  front  from  those  at  the  back  of  the  leg,  the  former  being  the 
tibialis  anticus,  extensor  longua  digitorum,  extensors  proprius  pollicis  and 
peroneus  tertius,  with  the  anterior  tibial  vessels  and  nerve.  The  latter 
are  the  tibialis  posticus  and  flexor  longus  pollicis. 

Inferior  Ttbto-flbnlar  Joint. — The  ligaments   of  this  articulation  are 
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four :  anterior  and  [josterior,  inferior  tibio-fibular  or  inferior  interosseous, 
and  transverse. 

The  anterior  inferior  ligAment  is  a  flat  triangular  band,  broader  below 
than  above,  and  extends  obliquely  down  and  out  over  the  front  of  the 
articulation,  between  tlie  contiguous  margins  of  the  tibia  and  fibula.  In 
front  it  is  in  relation  with  the  peroneus  tertius,  deep  fascia  of  the  leg  and 
skin.  Behind,  with  the  inferior  interosseous  ligament,  and  is  also  in 
contact  with  the  cartilage  covering  the  upjier  anterior  (wrt  of  the 
astragalus. 

1'he  posterior  inferior  lii/amenl  is  smaller  than  the  anterior,  and  has 
similar  connections  behind  the  articulation. 

The  Inferior  Urjanient  of  this  articulation,  called  the  inferior  interos- 
seous, to  distinguish  it  from  the  interosseous  ligament  or  membrane 
between  the  tibia  and  fibula,  consists  of  many  strong,  shorty  transverse, 
yellowish  fibrous  bands,  distinct  from  the  posterior  ligament,  which  fill  the 
space  between  the  contiguous  rough  surtiiccs  of  the  tibia  and  filmla,  and 
form  their  chief  bond  of  union.  It  is  attached  to  the  end  of  the  fibula 
above  the  small  pit,  and  to  the  contiguous  part  of  the  tibia  and  posterior 
border  of  the  articulation,  and  assists  in  deepening  the  hollow  for  the 
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reception  of  the  astragalus.     It  is  continuous  above  with  the  interosseous 
membrane. 

The  transverse  ligament  is  a  longish,  narrow  band  continuous  with  the 
posterior  inferior  ligament,  and  passes  transversely  over  the  posterior  aspect 
of  the  joint,  from  the  posterior  border  of  the  external  malleolus  to  the 
outer  margin  of  the  tibia,  near  its  malleolar  process.  This  ligament  pro- 
jects below  the  margin  of  the  bones,  and  is  said  by  some  to  be  only  a  jMirt 
of  the  inferior  interosseous  ligament. 

The  synovial  membrane  is  an  extension  from  that  of  the  ankle 
joint. 

Joint  Surfaces. — The  lower  ends  of  the  tibia  and  fibula  are  in  contact 
by  surfaces  which  are  mainly  rough  and  connected  by  ligament,  but  near 
their  lower  borders  are  smooth  and  covered  by  cartilage.  The  fibular 
surfece  is  convex,  and  the  tibial  concave ;  the  lower  edges  of  both  being 
straight. 

Movem^ents. — The  tibio-fibular  articulations  permit  of  little  movement, 
as  the  main  use  of  the  fibula  is  to  give  attachment  to  the  leg  and  foot  mus- 
cles, and  to  support  the  ankle  joint  externally.  In  the  upper  articulation 
only  slight  antero-posterior  gliding  can  take  place.  In  the  lower  the  liga- 
ment and  the  elasticity  of  the  fibula  allow  slight  yielding  to  the  pressure 
of  the  astragalus  when  the  body  weight  is  thrown  on  the  inner  side  of  the 
foot.  If  the  force  acting  in  this  direction  be  too  great,  the  lower  third 
or  fourth  of  the  fibula  will  fracture  rather  than  the  ligament  yield ;  and  in 
falls  upon  the  feet,  the  astragalus  may  be  driven  up  between  the  two 
bones.  This  accident  is  extremely  rare ;  I  have  seen  but  one  case,  which 
occurred  at  the  Middlesex  Hospital  some  years  ago  in  the  practice  of 
Mr.  Nunn. 

THE  ANKLE  JOINT. 

» 

This,  like  the  knee,  is  a  ginglymus  or  hinge  joint.  The  tibia  and  its 
malleolus,  and  the  external  malleolus  of  the  fibula,  form  an  arch  which 
receives  the  upper  convex  surface  of  the  astragalus  and  its  two  lateral 
facets.  There  are  four  ligaments,  viz.  anterior,  jposterior,  internal  and 
external  lateral. 

Dissection. — Remove  the  muscles,  vessels,  and  fibrous  tissue  from  the 
front  and  back  of  the  joint,  and  to  define  the  lateral  ligaments,  the  leg 
must  be  placed  first  on  one  and  then  on  the  other  side.  The  tibialis  j)os- 
ticus  and  the  peronei  muscles,  with  the  remains  of  the  annular  ligaments, 
must  be  taken  away.  The  student  should  study  the  action  of  these  liga- 
ments in  the  various  movements  of  the  joint,  and  must  refer  to  the  para- 
graph a  little  further  on  which  deals  with  that  subject. 

The  Anterior  or  Tibio-astra^galoid  is  a  broad  thin  membrane  which  is 
attached  above,  close  to  the  articular  edge  of  the  tibia,  and  below,  to  the 
upper  margin  of  the  astragalus  in  front  of  its  tibio-articular  surface.  It 
is  pierced  by  vessels,  and  is  continuous  at  the  sides  with  the  lateral  liga- 
ments. In  fronts  it  is  in  relation  with  the  extensor  tendon  of  the  toes, 
the  tibialis  anticus,  peroneus  tertius,  and  anterior  tibial  vessels  and  nerve. 
Behind,  it  is  in  contact  with  the  synovial  membrane. 

The  Posterior  LigaToent,  when  present,  is  thicker  externally  than  in- 
ternally, and  has  similar  connections  to  the  leg  bones  as  the  anterior,  but 
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at  the  back  of  the  joint.  At  its  outer  part  it  ia  made  up  of  transverse 
fibres  which  are  iixed  to  the  dejiression  od  the  inner  surface  of  the  outer 
malleolus. 

The  Transverse  Ligament  of  the  inferior  tibio-fibular  joint  is  said  by 
some  to  take  the  place  of  the  posterior  ligament.     The  anatomists  who 


mtcniiJ  Utent]  Ugs- 


t.  Cubo-DieUUiM]. 


FlO.  413.— LlQAMKNTB  OP  TH£  OtOHT  FOOT.     OUTER  ASPECT. 

describe  a  posterior  ligament  to  the  ankle,  omit  a  transverse  ligament  to 
the  tibio-fibular  joint. 

The  internal  lateral  or  deltoid  ligament  has  two  layers,  superficial 
and  deep.  The  superficial  layer  is  a  triangular  strong  flat  membrane, 
which  is  attached  above  to  the  apex  and  anterior  and  posterior  borders  of 
the  internal  malleolus.     The  anterior  fibres  pass  forwards  to  be  attached 
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to  the  scaphoid,  joining  the  inferior  calcaneo-scaphoid  ligament.  The 
mitWic  fibres  descend  vertically  to  be  fixed  to  the  sustentaculum  tali  of 
the  OB  caleis ;  and  the  posterior  pass  back  and  out,  to  be  attached  to  the 
binder  part  of  the  astragalus.  The  deeper  layer  is  made  up  of  strong, 
short,  thick  fibres,  which  pass  from  the  groove  on  the  under  surface  of  the 
apex  and  from  the  apex  of  the  malleoluH    to  below  the  articular  surface 
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of  the  astragalus.     On  this  ligament  lie  the  tendons  of  the  tibialis  pos- 
ticus and  flexor  longus  digitorum. 

The  external  lateral  ligamenit  consists  of  three  sepaiate  bands  sepa- 
rated by  distinct  intervals,  and  taking  different  directions.     They  are 
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called  the  ant«rior,  middle,  and  posterior  portions  of  the  ligaments,  but 
some  anatomists  have  considered  them  as  three  distinct  ligaments,  and 
they  have  received  names  corresponding  to  their  attachments. 

The  anterior  faeciculvs  is  the  shortest,  and  runs  from  the  anterior 
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edge  of  the  summit  of  the  external  malleolus,  forwards  and  downwards,  to 
the  side  of  the  astragalus,  in  front  of  its  lateral  articular  surface  for  the 
OS  calcis. 

The  middle  fascicultis  is  the  longest,  is  narrow  and  round,  and  passes 
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from  the  ai»ex  of  the  malleolus  down  aod  back  to  Ihe  middle  of  the  outer 
surface  of  the  ob  cak-is.  The  tendoDS  of  the  i>eroneu3  longus  and  brevia 
rest  on  it. 

The  posterior  /<tsctc\il Its  is  the  most  deejily  placed,  and  the  strongest. 
It  is  ahnost  horizontal,  and  )>asscs  from  the  depression  at  the  inner  and 
back  jKirt  of  the  outer  m^UleoluB  to  the  astmgalus  behind  its  upper  arti- 
cular surface  and  that  for  the  external  malleolus.  The  {^eronei  tendons 
lie  on  this  fasciculus  also.  This  jwrtion  of  the  ligament  helps  to  deei>en 
the  cavity  for  the  axtra^alus. 

Difnectton. — Divide  the  ligamentii  and  sejiarate  the  bones,  to  see  the 
synovial  membrane  and  the  firticular  surfaces. 

The  stftioviat  Ttiemhrane  covers  the  inner  surfiice  of  the  ligament,  and 
sends  a  fold  upwards  between  the  lower  ends  of  the  tibia  and  libula.  The 
middle  part  of  the  external  lateral  ligament  is  only  slightly  ill  contact 
above  with  the  synovial  membrane. 

Articular  Surfaces. — On  the  lower  end  of  the  tibia  there  are  two  car- 
tilaginous articular  facets,  one  for  the  shaft  and  the  other  for  the  malleo* 
lus.  The  inner  ;nirface  of  the  fibular  malleolus  is  covered  with  cartilage 
for  articulation  with  the  astragalus.  This  malleolus  is  longer  and  placed 
further  back  than  the  inner. 


Flu.  417.— The  abticulab  subi^aces  or  iue  lept  tibu  akd  fibcla. 


The  aatrajalus  has  three  cartilaginous  facets  for  the  ankle  articida- 
tion,  an  upper  and  two  lateral.  The  upper  or  central  articukr  sur^e  is, 
like  the  tower  surface  of  the  tibia,  broader  in  front  than  behind,  and 
trochlear-sbajjed.     The  outer  facet  is  the  larger  of  the  lateral  facets. 

Movements. — The  motions  of  this  joint  are,  like  those  of  other  joints, 
nuiinly  determined  by  the  shape  of  the  articular  surfaces.  Flexion  and 
e-rteitttion  are  the  chief  movements  permitted  in  this  joint.  In  exleixaioii 
the  toes  jwint  to  the  ground,  and  in  Jiexion  they  are  raised  towards  the 
front  of  the  leg. 

In  extension  the  astragalus  moves  forwards  and  projects  anteriorly. 
This  movement  is  stopped  by  the  meeting  of  the  astragalus  with  the  tibia 
lH-lun<l,  and  by  the  tension  of  the  anterior  ligament.  The  anterior  por- 
tion of  the  external  and  the  anterior  and  middle  parts  of  the  internal 
lateral  ligaments  are  rendered  tense.  In  complete  extension,  a  certain 
nuiount  of  lateral  motion  is  possible,  because  the  narrow  part  of  the 
untragidus  is  brought  into  the  widest  iwrtion  of  the  sjtace  between  the 
malleoli ;  but  if  the  extension  be  forced,  the  astragaloid  [witions  of  the 
lateml  ligaments  will  prevent  lateral  motion  in  consequence  of  being 
rendered  tense.     Extenaivii  of  the  joint  is  accompanied  with  a  slight  in- 
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version  of  the  toea,  because  the  outer  border  of  the  su|)erior  articular 
8ur£(ce  of  the  astragalus  is  curved  and  louger  than  the  inner. 

The  muscles  producing  extension  are  the  gastrocnemius,  soleus,  ]iUn- 
taris,  peroneua  longus  and  brevis,  flexor  communis  digitorum,  tibialis 
posticus,  and  flexor  longus  hallucis. 

In  flexion  the  astragalus  moves  back  and  projects  at  the  posterior  part 
of  the  joint.  Further  motion  in  this  direction  is  checked  by  the  astra- 
galus meeting  the  anterior  edge  of  the  tibia.  The  posterior  ligament  is 
stret<;hed  by  the  projecting  body  of  the  astragalus,  and  the  posterior  piece 
of  the  external  kteral  and  middle  and  posterior  fasciculi  of  the  internal 
lateral  ligaments  are  rendered  tense.  In  complete  flexion  the  broad  part 
of  the  astragaluid  surface  is  thrust  back  into  the  narrowest  part  of  the 
intermalleolar  space,  and  the  inferior  fibular  extremity  is  pressed  on,  so 
as  to  render  tense  the  inferior  tibio-fibular  ligaments.  lateral  move- 
ment is  thus  prevented,  but  at  the  same  time  a  certain  amount  of  elas- 
ticity is  gained. 
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flexion  is  produced  by  the  tibialis  anticus,  extensor  proprius  hallucis, 
peroneus  tertius,  and  extensor  communis  digitorum. 

Abdiiction  is  brought  about  by  the  peroneus  longus,  brevis,  tertius, 
and  extensor  communis  digitorum. 

Adduction  is  due  to  the  action  of  the  tibialis  anticus  and  posticus, 
extensor  proprius  hallucis,  and  the  triceps  of  the  leg,  i.e.  the  gastrocne- 
mius, soleus,  and  plantaris. 

Use  of  the  Ligaments.—  The  internal  lateml,  or  deltoid,  is  very  strong, 
and  will  withstand  a  force  which  would  break  the  internal  malleolus.  ll« 
middle  fasciculus,  with  that  of  the  external  lateral  ligament,  connects  the 
leg  bones  strongly  to  the  os  calcis,  and  resists  displacement  in  all  du«c- 
tions.  The  anterior  and  posterior  feseiculi  of  the  deltoid  ligament  check 
extension  and  flexion  of  the  foot,  respectively ;  and  the  anterior  fibres 
also  limit  abduction.  The  posterior  portion  of  the  external  lateral  liga- 
ment aids  the  middle  in  opposing  dislocation  of  the  foot  backwards,  and 
it  also  deepens  the  cavity  for  the  astragalus.  Its  anterior  fasciculus  checks 
dislocation  of  the  foot  forwards,  and  limits  extension  and  adduction. 
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Relations, — In  fronts  from  within  out,  are  the  tibialis  anticus,  ex- 
tensor pollieis,  extensor  communis  digitorum,  and  peroneus  tertius,  the 
anterior  tibial  vessels  and  nerve  being  between  the  extensors  pollicis  and 
digitorum,  and  the  nerve  being  external  to  the  artery. 

Behind,  from  within  out,  are  the  tibialis  antieus,  flexor  longus  digi- 
torum, posterior  tibial  vessels  and  nerve,  and  flexor  longus  pollicis.  The 
tendons  of  the  peroneus  longus  and  brevis  lie  in  the  groove  behind  the 
external  malleolus. 

The  Arteries  to  the  joint  are  derived  from  the  malleolar  branches  of 
the  anterior  tibial,  and  from  the  peroneal  and  dorsalis  pedis. 

The  Nerves  are  supplied  by  the  anterior  tibial. 

Dissection. — Remove  all  the  soft  parts,  excepting  the  ligaments,  which 
will  be  known  by  their  glistening  aspect,  from  the  dorsum  and  the  sole  of 
the  foot ;  and  cleanse  the  connective  tissue  from  between  the  ligamentous 
bands  which  connect  the  various  tarsal,  metatarsal,  and  phalangeal  bone^j. 

Artioulations  of  fhe  Tarsus. — ^These  may  be  subdivided  into  three  sets. 
(1)  The  joints  of  the  first  row  of  tarsal  bones ;  (2)  those  of  the  second 
row ;  and  (3)  ligaments  connecting  the  bones. 

The  External  Calcaneo-astragaloid  Ligament  is  a  strong  short  band, 
which  goes  from  the  outer  surface  of  the  astragalus,  just  below  its  external 
malleolar  facet,  to  the  outer  edge  of  the  os  calcis.  It  is  parallel  with,  and 
situated  in  front  of  the  middle  fasciculus  of  the  external  lateral  ligament 
of  the  ankle. 

The  posterior  CalcaneO'<i8tragaloid  Ligament  is  made  up  of  a  few 
short  narrow  fibres,  which  pass  obliquely  back  and  in,  between  the  posterior 
extremity  of  the  astragalus  and  the  upper  adjoining  surface  of  the  os  calcis. 
It  is  grooved  by  the  tendon  of  the  flexor  longus  pollicis. 

The  Interosseous  Ligament  is  the  chief  bond  of  union  between  the 
bones.  It  is  made  up  of  numerous  strong  vertical  and  oblique  fibres,  fixed 
above  to  the  groove  between  the  astragaloid  articular  facets,  and  below 
to  the  corresponding  depression  on  the  upper  surface  of  the  os  calcis.  It 
is  very  strong  and  thick,  and  is  an  inch  in  breadth. 

There  are  two  synovial  membranes,  one  for  the  anterior  and  the  other 
for  the  posterior  calcaneo-astragaloid  joint.  The  anterior  one  passes  be- 
tween the  head  of  the  astragalus  and  the  scaphoid. 

Articular  Siirfojces. — The  interosseous  ligament  must  be  cut  through 
before  these  surfaces  can  be  studied.  There  are  two  articular  surfaces  on 
both  the  astragalus  and  os  calcis,  the  anterior  and  the  posterior.  The 
anterior  one  of  the  os  calcis  is  concave,  and  occasionally  divided  into  two ; 
the  posterior  is  convex  transversely.  The  astragaloid  sm-faces  have  just 
the  reverse  shape  to  those  of  the  os  calcis,  the  anterior  being  convex,  the 
posterior  concave.  The  former  one  is  placed  on  the  under  surface  of  the 
head  of  the  astragalus,  and  is  common  to  the  astragalus,  os  calcis,  and 
scaphoid.  The  synovial  membrane  very  rarely  communicates  with  that  of 
the  calcaneo-cuboid  joint. 

Movemefits. — In  standing,  the  body  weight  forces  the  astragalus  down 
and  in,  flattening  the  pedal  arch,  so  that  its  head  rests  on  the  calcaneo- 
scaphoid  ligament  and  the  interosseous  ligament  is  rendered  tense.  When 
the  pressure  is  removed,  the  arch  of  the  foot  is  restored  and  the  astragalus 
is  carried  up  and  out  by  the  elasticity  of  the  ligaments.  The  interosseous 
astragalo-calcaneal  ligament  is  the  centre  of  the  only  kind  of  motion,  i.e. 
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glidinf^,  which  is  possible  in  these  joints.  This  arthrodial  motion  is  such, 
that  when  the  jiosterior  part  of  the  os  calcis  glides  in  and  up  beneath  the 
astragalus,  or  vice  versa,  the  astragalus  passes  down  and  out  above  the  os 
calcis,  and  the  cuboid  eztremitj  of  the  os  calcis  also  moves  down  and  out. 
The  head  of  the  astragalus  is  supiMjrted  in  standing  bjtthe  tibialis  posticus 
and  flexor  longus  digitorum  tendons :  and  the  posterior,  external,  and 
calcaneo-scaphoid  ligaments  are  stretched. 

ArticiilatiOlu  of  the  Second  Row. — The  scai)hoid,  cuboid,  and  three 
cuneiform  bones  are  connected  by  dorsal,  plantar,  and  interosseous  liga- 
ments. 

The  dorsal  ligaments  are  smalt  bands  of  jrarallel  fibres  passing  from 
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each  bone  to  the  one  with  which  it  articulates.  Those  between  the  os 
calcis  and  cuboid  are  less  strong  than  the  corres|)ondJng  plantar  ones. 
Those  between  the  scaphoid  and  the  three  cuneiform  are  three  longitu- 
dinal bands  near  to  each  bone,  the  innermost  being  the  widest  and 
strongest,  and  extending  around  the  inside  of  the  joint  into  the  sole  of 
the  foot. 

The  plantar  ligaments  have  a  similar  lurangement  in  the  sole  of  the 
foot. 

The  interosseous  ligametits  are  four,  and  consist  of  strong  transverse 
fibres  between  the  rough  non-articular  surfaces  of  the  contiguous  bones. 
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There  is  one  between  the  scaphoid  and  cuboid ;  another  between  the  in- 
ternal and  middle  cuneiform  ;  a  third  between  the  middle  and  external ; 
and  a  fourth  between  the  external  cuneiform  and  cuboid.  Where  the 
scaphoid  and  cuboid  are  in  contact,  there  is  a  small  cartilaginous  articular 
facet  which  is  lined  either  by  a  separate  synovial  membrane  or  by  a  process 
from  the  great  tarsal  synovial  membrane ;  and  where  the  external  cunei- 
form touches  the  cuboid  there  is  also  a  small  cartilaginous  articular 
facet. 

Artioiilatioiu  of  the  two  rows  with  each  other. — There  are  three  of  these 
joints.  That  between  the  astragalus  and  scaphoid ;  that  between  the  os 
calcis  and  scaphoid  ;  and  ttiat  between  the  oa  calcis  and  cuboid. 

The  joint  between  the  astragalus  and  scaphoid,  the  aatragalo-scapkoid, 
is  an  arthrodial  one.  There  is  usually  only  one  ligament,  the  superior 
astragalo-scaphoid,  which  is  a  broad  band  passing  obliquely  from  the  neck 
of  the  astragalus  to  the  upper  surface  of  the  scaphoid.  It  is  thin  and  weak, 
and  covered  by  the  extensor  tendons.  The  inferior  calcaneo-scaphoid  takes 
the  place  of  an  inferior  ligament. 

The  external  ligament  of  this  joint  when  present  may  be  seen  on  the 
dorsum,  between  the  scaphoid  and  os  calcis.  If  the  tibialis  posticus  tendon 
be  removed  and  some  fibro-cartilaginous  material  cleaned  away  from  it, 
the  inferior  calcaneo-scaphoid  Ligament  will  be  seen  in  the  sole  of  the 
foot. 

The  synovial  membrane  is  part  of  that  for  the  anterior  calcaneo-astra- 
galoid  articulation.  There  is  much  mobility  in  this  joint,  but  it  ia  suffi- 
ciently feeble  to  allow  of  occasional  dislocation  of  the  astragalus. 

IHasection. — Divide  the  superior  astragalo-scaphoid  ligament,  and  ob- 
serve that  the  astragalus  has  two  articular  facets,  a  large  one  transversely 
elongated,  and  larger  externally,  for  the  scaphoid,  and  a  smaller  one  below, 
for  the  08  calcis.  The  scaphoid  is  hollow  posteriorly,  and  is  widest  exter- 
nally. 

Moveme}it8. — The  scaphoid  moves  down  and  in  over  the  head  of  the 
astragalus,  or  in  the  opposite  diiection.  When  the  scaphoid  is  pushed 
down,  the  external  and  upper  ligaments  are  made  tense,  and  when  it  is 
moved  in  the  opi)osite  direction  the  strong  inferior  calcaneo-scaphoid  liga- 
ment is  stretched. 

Joint  hetween  the  Oa  Calcis  and  Bcaphoid. — The  ligaments  connecting 
these  are  two,  viz.  su^ierior  and  inferior  calcaneo-scaphoid. 

The  auperior  or  external  calcaneo-ecaphtnd  is  situated  at  the  upper 

and  outer  side  of  the  head  of  the  astragalus,  and  acts  as  a  lateral  ligament 

to  the  astragalo-scaphoid  articulation.     It  is  narrower  in  the  centre  and 

is  about  three  quarters  of  an  inch  deep,  and  arises  with  the  internal 

calcaneo-cuboid  or  interosseous  ligament,  from  the  deep  groove  between  the 

astragalus  and  the  os  calcis ;  and  ;[)a6Ges  from  the  inner  side  of  the  anterior 

the   OS   calcis  to   the   outer   side   of  the   scaphoid.     These   two 

nts  resemble  the  capital  letter  Y,  being  joined  behind,  but  separate 

t. 

J  inferior  or  calcaneo-scaphoid  ligament  ia  much  the  larger  and 
•r.  It  is  a  thick  broad  band,  jjassing  forwards  and  inwards  from 
lerior  inferior  extremity  of  the  sustentaculum  to  a  depression  on  the 
surface  of  the  scaphoid.     It  BU2)i>orts  the  head  of  the  astragalus, 
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forming  part  of  its  articular  cavity.  Its  under  surface  rests  on  the  tibialis 
jmsticus  teudon,  and  its  upper  is  lined  by  the  synovial  membtane  from  the 
anterior  calcaneo-aatragaloid  articulation. 

The  articmlation  between  the  oa  calois  and  th«  onboid  has  four  ligaments, 
two  dorsal  and  two  plantar.  The  former  are  the  superior  calcaneo-cuboid 
and  the  internal  calcaneo-cuboid  or  interosseous ;  the  plantar  are  the  long 
and  short  calcaneo-cuboid. 

The  BuperioT  calcaneo~cttboid  ligament  is  a  narrow  thin  fasciculus 


Fio,  150.— LioAMENTs  OP  BiauT  FOOT.    Plaktab  AsrBcT. 

between  the  contiguous  surfaces  of  the  08  calcis  and  cuboid.  On  the  dorsal 
aspect  of  the  joint  it  may  be  situated  at  the  outer  border  of  the  foot,  and 
it  is  occasionally  divided  into  two. 

The  internal  catcaneo-^tboid,  or  interoBseoua  ligament,  is  a  strong, 
short,  thick  band,  passing  from  the  os  calcis,  ia  the  groove  between  it  and 
the  astragalus,  and  closely  blended  at  its  origin  with  the  superior  calcaneo- 
scapboid  ligament  to  the  cuboid.  It  is  inserted  into  the  inner  side  of  the 
cuboid,  and  forms  one  of  the  main  ligamentous  bands  between  the  first 
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and  second  row  of  bones.     At  its  attachment  to  the  os  calcis  it  is  external 
to  the  band  for  the  scaphoid  bone. 

The  long  ccdcaneo-cuboitl  is  the  strongest  of  the  ligaments  of  this 
joint,  and  is  the  more  superficial  of  the  two  plantar  ones.  It  is  the  longest 
of  all  the  tarsal  ligament^,  and  is  called  ligamentuTn  Umgum.  •plantcc.  It 
is  attached  to  the  under  snrface  of  the  os  calcis  very  near  the  anterior  and 
posterior  tubercles,  and  is  inserted  in  the  ridge  on  the  under  surface  of  the 
cuboid,  the  innermost  fibres  passing  over  the  tendon  of  the  peroneus  longns, 
aiding  in  the  formation  of  its  sheath,  and  its  more  superficial  fibres  pass  to 
be  inserted  to  the  bases  of  the  second,  third,  and  fourth  metatarsal  bones. 


Fio.  isi.— Plantar  uaiMENTs, 

This  ligament  converts  a  groove  on  the  under  surface  of  the  cuboid  into  a 
canal  for  the  itassage  of  the  tendon  of  the  peroneus  longus. 

The  short  calcitneo-cuboid  ligament  is  the  deeper  plantar  ligament, 
and  will  be  seen  after  division  of  the  superficial  ]>art,  from  which  it  is 
separated  by  a  little  adipose  connective  tissue.  It  is  very  broad,  about 
an  inch  long,  and  passes  from  the  tubercle,  and  the  depression  in  front  of 
it,  to  the  fore  part  of  the  under  surface  of  the  os  calcis  and  to  the  under 
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surface  of  the  cuboid  bone  behind  the  peroneal  groove,  and  internal  to 
the  ridge.     A  separate  synovial  membrane  is  found  in  this  articulation. 

Articular  Surfaces. — At  the  inner  side  the  os  calcis  is  hollowed  from 
above  down,  and  the  cuboid  in  convex ;  but  both  bones  are  flat  towards  the 
outer  part  of  the  articulation. 

Movements. — The  cuboid  moves  in  all  directions,  obliquely  down  and 
in,  or  up  and  out.  The  internal  lateral  and  the  upper  ligaments  are 
rendered  tense  in  the  downward  movement. 

TnuuTcru  Tarsal  Articulation. — The  joints  of  the  astragalus  and 
scaphoid,  and  os  calcis  with  the  cuboid,  form  a  transverse  articulation  in 
which  the  movements  of  inversion  and  eversion  occur. 

In  everaion  the  inner  border  of  the  foot  descends  and  lengthens,  and 
the  outer  ia  raised,  the  great  toe  being  abducted.  The  cuneiforms 
jtaas  down,  and  the  cuboid  moves  up  and  out  on  the  oa  calcis ;  and  the 
scaphoid  moves  in  a  similar  direction  over  the  head  of  the  astragalus. 


.tcatuculnin  laU. 


Pis.  452  — Plahtab 

The  plantar  ligaments  of  both  joints  prevent  excessive  motion  in  this 
direction. 

In  inversion  the  inner  border  of  the  foot  is  shortened  and  raised 
from  the  ground,  and  the  sole  looks  inwards ;  while  the  outer  border  is 
depressed  and  the  great  toe  adduct«d.  The  scaphoid  moves  down  and  in 
over  the  astragalus,  coming  nearer  to  the  internal  malleolus ;  and  the 
cuboid  moves  in  a  similar  direction  on  the  oa  calcis.  The  cuneiforms  are 
at  the  same  time  raised  and  assist  in  the  movement. 

Dissection. — The  student  should  examine  the  articulation  of  the  head 
of  the  astragalus  with  the  scaphoid,  and  of  the  os  calcis  with  the  cuboid  ; 
and  then  divide  the  ligaments  to  examine  articulations  of  the  cuneiform 
bones. 

Besides  the  dorsal  and  plantar  bands,  which  have  already  been  men- 
tioned, he  must  note  some  interosseous  ligaments  between  the  contiguous 
surfaces  of  the  bones,  and  also   some   offsets  of  the   common   synovial 
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membrane.  The  articulation  between  the  estemal  caneiform  and  cuboid 
is  provided  either  with  a  distinct  synovial  sac,  or  with  a  prolongation  of 
the  common  tarsal  synovial  membrane. 

The  synovial  membrane  of  the  cuneiform  articulations  is  common  to 
many  of  the  tarsal  bones.  Situated  between  the  cuneiforms  and  ecaj.hoid, 
it  sends  a  process  forwards  between  the  inner  and  middle  cuneiform 
to  between  the  second  and  third  metatarsal  bones.  Another  pro- 
longation goes  out,  one  to  the  joint  between  the  scaphoid  and  cuboid,  and 
occasionally  a  third  to  the  articulation  between  the  cuboid  and  external 
cuneiform. 

Joint  Surfaces. — There  are  three  facets  on  the  scaphoid ;  the  two 
outer  being  flattened,  the  inner  rounded.  The  cuneiforms  join  to  form  a 
shallow  hollow  which  is  elliptical  and  most  excavated  to  its  inner  side. 

Atavements.- — ^The  cuneiforms  move  out  and  up  on  the  scaphoid 
when  the  foot  is  inverted,  and  in  eversion  they  glide  down  and  in.  The 
iutemai  cuneiform  moves  more  than  the   rest  because  of  the  shape  of 
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the  articulating  surfaces,  and  because  the  tibialis  anticus  is  there  at- 
tached. The  dorsal  ligaments  are  made  tense  when  the  bones  are 
depressed,  and  as  they  rise  they  are  kept  together  by  the  interosseous 
and  transverse  plantar  bands.  In  walking  and  standing  these  bones  are 
somewhat  separated,  and  the  pedal  arch  and  transverse  Hgsments  are 
stretched. 

Articulatioii  of  the  Hetatarul  Bones  with  each  otlier. — The  bases  of 
these  bones,  the  first  excepted,  are  joined  by  dorsal,  plantar,  and  interos- 
igaments.  The  dorsal  and  plantar  ligaments  are  small  transverse 
which  go  from  one  metatarsal  bone  to  the  adjoining  one.  The 
iCOUB  ligaments  are  short  transverse  bands  between  the  rough  non- 
a  portions  of  their  lateral  surfaces.  The  articular  surfaces  are 
with  cartilage  and  have  processes  of  the  synovial  membrane  from 
sal  and  metatarsal  joints.  The  distal  extremities  of  the  metatarsal 
are  connected  by  the  transverse  metatarsal  ligament.  This  liga- 
:onnects   the   great   toe   with    the  rest  of  the  metatarsal   bones^ 
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diflFering  in  this  respect  from  the  transverse  ligament  in  the  hand.  The 
metatarsal  bone  of  the  great  toe  resembles  that  of  the  thumb  in  not  being 
joined  to  the  others  at  its  base  by  any  connecting  band.  Sometimes  a 
ligamentjim  baaium  osa,  Tnetatarai  plantare  laagum  extends  between  the 
bases  of  the  first  and  fifth  toes,  and  contributes  to  the  support  of  the 
pedal  arch  in  a  transverse  direction. 

Actions. — ^The  movement  in  the  tarsal  ends  of  the  metsitarsal  bones  is 
only  a  slight  gliding  one,  but  considerable  motion  is  allowed  in  their  digi- 
tal extremities. 

Tano-Hetatarsal  Joints. — These  are  arthrodial  joints  and  resemble 
the  similar  puts  in  the  hand,  there  being  a  separate  joint  for  the  great 
toe,  and  a  common  one  for  the  four  outer  toes.  The  bones  forming  them 
are  the  cuboid,  and  the  internal,  middle,  and  external  cuneiforms,  which 
articulate  with  the  five  metatarsal  bones. 

Articulation  of  the  Great  Toe, — The  first  metatarsal  is  connected 
with  the  internal  cuneiform  by  a  dorsal  and  plantar  longitudinal  band,  the 
latter  being  placed  between  a  process  of  the  tibialis  anticus,  and  one 
from  the  peroneus  longus.  These  ligaments  are  more  or  less  continuous, 
forming  a  kind  of  capsule.  A  synovial  membrane  lines  the  joint.  The 
articular  surfaces  are  oval  from  above  down,  constricted  in  the  middle 
and  curved  inwards.  That  of  the  great  toe  is  hollow,  and  the  other  is 
convex. 

Movementa. — The  metatarsal  bone  moves  obliquely  down  and  in,  or  up 
and  out,  resembling  the  motion  of  the  external  cuneiform  with  the  sca- 
phoid. This  will  help  somewhat  in  eversion  and  inversion  of  the  foot. 
There  is  also  slight  abduction  and  adduction  at  this  joint. 

Articulations  of  the  Four  outer  Metatarsals. — The  four  outer  meta- 
tarsals correspond  to  the  three  outer  tarsal  bones ;  the  second  metatarsal 
being  wedged  between  the  internal  and  external  cuneiform  and  resting 
against  the  middle,  which  is  the  most  strongly  joined  of  ail  the  metatarsal 
bones.  The  third  metatarsal  articulates  with  the  external  cuneiform ;  the 
fourth  with  the  cuboid  and  external  cimeiform ;  and  the  fifth  with  the 
cuboid.  The  joint  surfaces  are  covered  with  cartilage  and  have  a  synovial 
membrane,  and  are  attached  to  the  bones  with  which  they  articulate  by 
dorsal,  plantar,  and  interosseous  ligaments. 

The  dorsal  lifjamenta  are  moderately  strong  flat  fibrous  bands,  having 
a  longitudinal  direction  from  the  tarsal  to  the  metatarsal  bones.  Except- 
ing the  second  toe,  which  has  three,  each  metatarsal  possesses  one  liga- 
ment. The  third  metatarsal  has  a  ligament  from  the  external  cuneiform, 
and  the  fourth  and  fifth  have  one  each  from  the  cuboid.  The  three  bands 
to  the  second  come  from  all  the  cuneiforms,— one  from  each. 

Plantar  Ligamenta. — ^These  consist  of  oblique  and  longitudinal  fibres 
disposed  less  regularly  than  on  the  dorsal  surface.  Those  for  the  first  and 
second  metatarsal  are  most  strongly  marked.  The  second  and  third  have 
strong  bands  which  obliquely  pass  to  them  from  the  inner  cuneiform ;  but 
the  fourth  and  fifth  have  but  a  few  fibres  from  the  cuboid. 

The  lateral  ligamenta  are  longitudinal,  deeply  placed  between  the 
bones,  and  are  placed  between  the  second  and  third  metatarsals.  To  see 
them  the  transverse  bands  must  be  cut.  The  metatarsal  of  the  third  toe 
has  a  lateral  slip  on  its  outer  side  attached  above  to  the  external  cuneiform ; 
that  of  the  second  toe  has  two  bands,  one  on  each  side,  the  inner  being 
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strong  and  attached  to  the  int^nial  cuneiform,  and  the  outer  ia  connected 
with  the  middle  or  the  outer  cuneiform. 

There  are  usually  some  oblique  plantar  ligaments  passing  from  the 
anlerior  as^iect  of  the  internal  cuneiform  to  the  second  and  third  meta- 
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tarsals ;  and  from  the  estemal  cuneiform  there  is  also  another  slip  to  the 
tilth  metatarsal  and  little  toe. 

Synovial  MemJ)rane.— There  are  three  of  these  in  these  articulations, 


Tnterclf ,  uid 
Htod  at «  cilcb. 
Bcsphfrid. 
Cnbold. 
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fomth,  utd  flfUi  mcuunali. 
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FtG.  455.— Oblique  section  pboh  witrik  out  or  the  lkpt  tibia,  tarsal  and 

METATARSAL    BONRB.       ONB-HALF.       TO   SHOW  TBB    JOINT   SURFACES   AND  flVKOVlAI. 
CAVITIES. 

one  for  the  metatarsal  of  the  great  toe  with  the  internal  cuneiform  ;  an- 
other for  the  middle  and  external  cuneiform  with  the  second  and   third 
metatarsal  bones,  this  being  a  part  of  the  great  tarsal  synovial  membrane ; 
■Hird  is  for  the  cuboid  with  the  fourth  and  fifth  metatarsals. 
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Articular  Surfaces. — These  are  undulating,  the  tarsal  bones  being 
uneven  to  correspond  to  the  wavy  surfaces  of  the  metatarsals. 

Movements. — This  is  simply  an  up  and  down  gliding,  and  is  greatest 
in  the  little  toe  and  the  toe  next  it.  The  little  toe  has  also  an  ab-  and 
adductory  motion,  which  to  a  very  small  extent  exists  in  the  fourth  toe. 

MetatarsO'Phalangeal  Joint. — In  these  articulations  the  head  of  the 
metatarsal  bone  is  received  into  the  hollow  of  the  phalangeal  cavity,  form- 
ing ball-and-socket  or  condyloid  joints.  There  are  two  lateral  and  an 
inferior  ligament  resembling  those  in  the  hand,  the  posterior  ligament 
being  formed  by  the  expansion  from  the  extensor  tendons.  A  separate 
synovial  membrane  lines  each  joint.  In  the  great  toe  joint  there  are  two 
sesamoid  bones  which  are  connected  with  the  lateral  and  inferior  liga- 
ments. These  structures  are  more  distinct  in  the  hand,  where  their 
arrangement  has  been  fully  described. 

Joint  Surfaces. — The  heads  of  the  metatarsal  bones  are  covered  with 
cartilage,  and  are  longest  from  above  down,  and  reach  further  on  the 
plantar  surface.  The  base  of  the  phalanx  is  provided  with  a  cup-shaped 
cavity  covered  with  cartilage. 

Actions. — Movement  in  four  directions  with  circumduction  takes  place 
in  these  joints.  In  flexion,  which  is  more  limited  than  in  the  hand,  the 
phalanx  ^msses  under  the  head  of  the  metatarsal  bones,  motion  being 
limited  by  the  contact  of  the  bones,  and  by  the  extensor  tendons  and  by 
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a.  Metacarpnl  bone.  r.  Seoond  phalanx.  1, 8,  3.  Lateral  Ugtf. 

6.  First  phalanx.  d.  Third  phalanx.  8.  FibroKaurtilage. 

the  anterior  and  lateral  ligaments.  In  extension,  which  is  less  limited  than 
in  the  hand,  the  phalanx  can  be  moved  back  beyond  a  straight  line,  the 
movement  being  limited  by  the  inferior  ligament,  the  flexor  tendons,  and 
the  posterior  parts  of  the  lateral  ligaments.  Lateral  movement,  in  which 
the  phalanx  passes  from  side  to  side  on  the  head  of  its  corresponding  meta- 
tarsal, is  limited  by  the  lateral  ligament  of  the  side  from  which  it  is  moved. 
Circumduction  is  not  as  unimpeded  in  the  foot  as  in  the  hand,  but  is  more 
free  in  the  great  toe  joint. 

InterphaXangeal  Articulation. — Each  toe  has  two  phalangeal  joints, 
the  first  excepted.  There  are  two  lateral  ligaments  and  an  inferior  or 
plantar.  The  joints  between  the  last  two  phalanges  are  less  well  marked, 
and  often  the  bones  are  anchylosed.  A  separate  synovial  membrane  is 
present  in  each  articulation.  They  resemble  the  corresponding  ligaments 
in  the  hand. 

Movements. — Flexion  and  extension  only  are  permitted  in  these  joints. 
In  the  former,  which  is  more  limited  than  in  the  hand,  the  distal  phalanx 
passes  imder  the  proximal,  and  in  extension,  which  is  more  pronounced 
than  in  the  fingers,  the  two  are  brought  into  or  beyond  a  straight  line. 
Flexion  is  limited  by  the  extensor  tendon  and  the  lateral  ligament ;  and 
extension  is  checked  by  the  flexor  tendons  and  the  plantar  ligament. 

The  first  phalanges  Biefleoced  by  the  interossei,  lumbricales,  flexor  com- 
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munia  digitwrum,  abductor  hallucis,  abductor  minimi  digiti,  and  flexor 
brevia  hallucia.  They  are  extended  by  the  extensor  communis  digitomm, 
extensor  proprius  hallucis,  and  extensor  brevis  digitorum.  The  plantar 
interosaei  adduct  and  the  dorsal  interoasei  ahduct  them. 

The  second  i)halanges  are  flexed  by  the  flexor  brevis  digitortun  and 
flexor  longus  haUucis,  and  extended  by  the  int«roasei,  lumbricalea,  extensor 
brevia  digitorum,  extensor  communis  digitorum,  and  extensor  propnua 
hallucia.  ....  . 

The  third  phalanges  aie  flexed  hj  the  flexor  commums  digitorum,  and 
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exteniled  by  the  interosaei,  lumbricalea,  and  extensors  longus  and  brevis 
digitorum. 

Joint  Surfacea. — In  both  phalangeal  articulations  the  head  of  the 
phalanx  presents  a  trochlear  surface,  and  the  base  of  the  distal  phalanx 
presents  two  lateral  hollows  separated  by  an  intermediate  ridge. 

Virectitme. — The  student  should  now  remove  the  muscles  from  the 
femur,  tibia,  iibula,  and  foot,  making  himself  first  quite  familiar  with  their 
'  ments,  and  then  should  saw  through  the  bones  in  various  directions. 
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to  examine  their  internal  structure,  which  he  will  find  given  in  the  oste- 
ological  part  of  his  Systematic  Anatomy,  or  in  the  Osteologies  of  Humphry, 
Holden,  Ward,  Wagstaffe,  Norton,  or  Dwight.  He  should  also  saw  through 
the  articidar  ends,  and  observe  the  varying  thickness  of  the  articular  carti- 
lage, and  if  the  subject  be  a  young  one  he  will  note  the  epiphysial  carti- 
lages. 


p  p  2 


Tensor  fuK^ffi  latie 


Rectiu 

VaMuM  extemus 


Qracilis 
PectiaeuH 


HUMAN  MORPHOLOOT. 

Kiuolei,  Jointt,  fte.  of  Felrie  Oirdle, 

Origin 


Transverse  processes  and 
sides  of  bodies  of 
twelfth  dorsal  and  first 
to  tliird  lumW 

Venter  of  ilium  and  ilio- 
lumbar ligament 


1  ant.  sup.  spine 


notch  below  it 

Ilium  ant,  inf.  spine  and 

depression  above  ace- 

tabuluiu 
Femur  outer  tide    and 

eit.  lip  of  Unea  aspera 

aud  eit.  miu.  septum 
Femur  inner  side,  inner 

lip  of  linea  aspera,  and 

int.  mus.  septum 
Ant.  introcli,  line  and 

front  of  femur 

Femur  ant  surf,,  lower 


Pubee  and  ilio-pectiiieal 


Pubes  descending  ramus, 
ischial  ramus,  and 
tuberomt; 

Outer  surface  of  ob- 
turator foramen  and 
ant.  halfof  memb. 

Ilium  between  crest  and 
third  Ihie,  sacrum, 
coccyx ,  and  great  sacro- 

sci.iiir. 

nium  between  superior 
and  middle  curved  lines 
and  deep  fascia 

Dium  between  middle 
and  inferior  lines 

Front  of  sacrum 


Tenses  the  fascia  and  j 
rotates  the  femur  in- 


Tibia   just    below    i 
tuberoMty 

Extends  the  thiffh 
Patella  and  knee  capwle  „ 


Sjnorial  memb.  of  knee 


Tibia  below  ant.  tuber-  ,  Flei.  and  int.  rotator 

oiaily  of  leg 

Femur  from  leasertrocb.  |  A.dducls  the  thiirh 

to  linea  aspera 
Middle  third  linea  asperA  ^        ,,  ,. 

i 

Linea  aspera  upper  third  |         „  „ 

and  line  to  small  tro-  | 

chanter  | 

Femur  and  linea  aspera  .         „  „ 

to  inner  condyle  i 


Femur,  dig.  fossa 


fem.  from  troch.  maj.  to 
liuea  aspera  and  fas.  lat. 


Femur,  front  of  great 

troch. 
Femur,  upper  border  of 

sreat  troch.  and  dig. 


Est.  rotator  of  femur 

Elxtends     and      ext. 
routes  the  thigh 

I 

Extends      and       est. 
rotates  the  thigh 

Extends     and      ext. 

rotates  the  thwb 
EIxt,  rotator  of  nmur 
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and  their  Vascular  and  Nervous  Supply. 


Antagonistfl 


Glutei 


>f 


The  pyriformis,  ge- 
melli,  obturators, 
and  quadratus  fe- 
moris  which  are 
external  rotators 

Biceps 


Biceps,     semitend., 

semimemb.,  soleus, 

and  gastroc. 
I  Biceps,     semitend-i 

semimemb.,  soleus, 

and  gastroc. 
Biceps,     semitend., 

semimemb. ,  soleus, 

and  gastroc. 
Biceps,     semitend., 

semimemb.,  soleus, 

and  gastroc. 
Biceps,     semitend., 

semimemb.^  soleus, 

and  gastroc. 
Biceps  and  gluteus 

medius 


Gluteus  medius 


j> 


jf 


» 


Tensor  fiiscisa  and 
ant.  part  of  glut, 
med. 

The  psoas  and  ilia- 
cus 


Arteries  oome  from 


>> 


» 


»f 


If 


Lumbar,  ilio-lumbar 
and  circumflex 


Lumbar,  ilio-lumbar, 
circumflex,      and 
cirflx.  iliac 

Gluteal,  sciatic,  and 
external  circumflex 


Muscularof  femoral, 

circumflex,       and 

popliteal 
Muscular  of  femoral, 

circumflex,      and 

popliteal 
Muscular  of  femoral, 

circumflex,      and 

popliteal 
Muscular  of  femoral, 

circumflex,      and 

popliteal 
Muscularof  femoral, 

circumflex,      and 

popliteal 
Muscular  of  femoral, 

circumflex,      and 

popliteal 
M\iscular  of  femoral 

and  popliteal 

Circumflex  and  ob- 
turator 

Muscular  of  femoral , 
int.  circumflx.,  ob- 
turator 

Muscular  of  femoral, 
int.  circumflx.,  ob- 
turator 

Muscular  of  femoral , 
int.  circumf.,  ob- 
turator 

Obturator,  int.  cir- 
cumf., sciatic  and 
int.  pudic 

Sciatic  and  gluteal 


Veins  go  to 


Venee  comites 


If 


fi 


Femoral,  popliteal, 
and  profunda 

Femoral,  popliteal, 
and  profunda 

Femoral,  popliteal, 
and  profunda 

Femoral,  popliteal, 
and  profunda 

Femoral,  popliteal, 
and  profunda 

Femoral,  popliteal, 
and  profunda 


NCTTCS 


Limibar  plexus 


It 


Superior  gluteal 


Anterior  crural 


11 


fi 


II 


If 


If 


Int.  circumf.,  ob- ,  Obturator 
turator  femoral,  | 
and  saphenous 


Vensa  comites 


II 


fi 


If 


II 


II 


and 


If 


fi 


If 


II 


,  Tensor  fascise  and 
I    ant  part  of  gluteus 
medius 


Gluteal,  sciatic,  and 
int.  pudic 


ext.  circumf. 


VenflB  comites  and 
ext.  circumf. 

Venae  comites  and 

ext.  circumf. 
VenflB  comites 


Ant.  crural 
Obturator 


If 


fi 


11 


Inferior  gluteal 


Sup.  gluteal 


It 


Sacial  plexus 


Lymphatics  go  to 


Lumbar  glands 


Inguinal     and 
hypotrastric 


gian< 
Inguinal     and 
hypogastric 
gian(u 


Inguinal 


Inguinalglands 


Hypogastric 
flrlsDdB 


Hyposastric 
glands 

Hyponstric 
glanda 

Hypogastric 

glands 
^pogastric 

frlands 
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Mnsolei,  Joints,  &c.  of  Pelvic  Girdle,  and  their 


Obturator  intemus     Inner  mai^in  of  obturator 

foramen  and  memb. 


Gemellus  superior 


t} 


inferior 


Quadratus  femoris 


Biceps 


Semitendinosus 


Semimembranosus 


Gastrocnemius 


Plautaris 


Soleiis 


Popliteus 
Flex.  long.  dig. 

Tibialis  posticus 
Flex.  long.  hall. 
Tib.  anticus 


Extensor  long.  dig. 


Peron.  tert. 
Ext,  prop.  ball. 


Spine  of  ischium 


Tuberosity  of  ischium 


Femur,  upper  border  of 
great  troch. 

To  tendon  of  obt.  int. 


»i 


n 


>> 


>» 


Ijong  head  from  tuber 
iscliii,  short  head  from 
outer  lip  of  linea  aspera 

Tuberosity  of  ischium 


>i 


» 


Outer  head,  femur  aboTe 
outer  condyle.     Inner 
head,  femur  above  iimer 
condyle 

Above  ext.  condyle 


Tibia,  oblique  line,  and 
iimer  bonier.  Fibula 
post.  part,  of  head,  and 
upper  third 

Femur,  depression  on 
outer  condyle 

Tibia  below  oblique  line 
and  intoss.  lig. 


Tibia  below  oblique  line, 
intoss.  memb.,  fib.  in- 
ternal surface 

Fibula  post,  and  ext. 
surface  and  intermus- 
cular septa 

Tibia,  two-thirds  of  outer 
surface  and  ext.  tuber- 
osity; half  of  intoss. 
memb. ;  deep  fascia 

Tibia,  outer  half  and 
tuberosity.  Fibula 

anterior  three-fourths ; 
intoss.  memb.,  deep 
fascia  and  septa 

Fibula,  ant.  fourth  intoss. 
memb.  and  septum 

Fibula,  ant.  half,  intoss. 
memb. 


Post,  introch.  line 


Fibula,  outer  side  of 
head 

Tibia  below  imier  tuber- 
osity 

Back  of  int.  tuber,  of 
tibia ;  post.  li^.  of  knee 
and  expansion  over 
popliteus 

Into  tendo-Achillis  and 
tuberosity  of  os  calcis 


Os  calcis  and  post.  lig.  of 
ankle 

Tub.    calcanei    through 
tendo-Achillis 


Tib.  above  oblique  line 

Grooves  scaphoid,  and 
bases  of  third  phalanges 
of  four  lesser  toes, 
plantar  aspect 

Tuberosity  of  scaphoid 
and  first  and  second 
cuneiform 

Base  of  second  phalanx 
of  big  toe 

Int.  cuneiform  and  base 
of  first  metatarsal 


To  the  three  phalanges 
of  four  outer  toes 


Ext.  rotator  of  femur 


Ext  rotator 


)t 


»i 


Flexes    the  leg   and 
slightly  rotates  it  out 

Flexes  the  thigh  and 

slightly  rotates  it  in-  , 

wards 
Flexes  the  thigh  and  , 

slightly  rotates  it  in-  i 

wards 

Extends  the  foot 


Assists  gastmc.  and 
soleus,  and  renders 
tense  the  cap§ule 

Extends  the  foot 


Base  of  fifth  metatarsal 

Base  of  second  phalanx 
of  great  toe 


Flexes    the    leg    and 

slightly  rotates  it  in 

Flexes  third  phalanges 


Flexes,  adducts,  and 
raises  uiner  border 
of  foot 

Flexes  the  second 
phalanx 

Raises  inner  border  of 
foot 


Extends  these  toes 


Flexes  the  foot 
Extends  this  phalanx 
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Vascular  and  Nervous  Supply — continued* 


Antagonists 

Arteries  come  from 

Veins  go  to 

Teiisor   fascisB  and 

Obturator,  int.  ciiv 

VensB  comites 

ant.  part  of  gluteus 

cumf.  and  sciatic 

medius 

Teiiaor   fascise  and 

Sciatic  and  pudic 

»» 

ant.  part  of  gluteus 

medius 

Tensor   fascue  and 

1)                  ii 

M 

ant.  part  of  gluteus 

medius 

Tensor    fascisd  and 

Obt.  and   int.  cir- 

>> 

ant.  part  of  gluteus 

cumf. 

medius 

Qiuidriceps,     sarto- 

Sciatic  and  perfor- 

»» 

rius,  gracilis 

ating 

Quadriceps,  biceps 

Sciatic  and  perfor- 
ating 

»> 

»»              »» 

Sciatic  and  perfor- 
ating 

M 

Tib.     ant.,     peron. 

Sural  and  muscular 

M 

tert. 

of  post,  tibial 

— 

External     articular 
of  knee 

»> 

Tib.  ant.  and  peron. 

Sural  and  muflcular 

>» 

tert. 

of  post  tib.  and 
peroneal 

Quadriceps 

Articular  of  knee 

i; 

Ext.  com.  dig. 

Muscular   of   post, 
tib.  and  of  peroneal 

II 

Tib.     anticus    and 

Post,  tib.  and  pero- 

fi 

peron.  tert. 

neal 

Ext.  hall.  brev. 

Post  tib.  and  pero- 
neal 

»• 

Soleus,       gastroc., 

Ant.  tib. 

»• 

peron.  long,    and 
brev. 

Flex.  com.  dig. 

M 

ti 

it 

t* 

99 

Flex.  hall.  long. 

J9 

ff 

Nerves 


Branch  from  sa- 
cral plexus 

Branch  from  sa- 
cral plexus 

From  branch  to 
quadratus 

Branch  of  sacral 
plexus 

Great  sciatic 


»i 


II 


Int.  popliteal 


II 


M 


Posterior  tibial 


II 


II 


II 


n 


Lymphatics  go  to 


Hypogastric 
glands 

Hypogastric 
glands 

Hypogastric 
glands 

Hypogastric 
glands 

Inguinal     and 
hypogasti*ic 

luguuial     and 
hypogastric 

Inguinal     and 
hypogastric 


PopUtealglands 


i« 


i« 


II 


Inguinal  glaudfr 


99 


II 


II 


11 
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MoBoles,  Joints,  ftc.  of  Pelvic  Oirdle,  and  their 


Nome 


Origin 


Ext.  brev.  dig. 
Peron.  long. 

„     brev. 

Flex.  brev.  dig. 

Abd.  ball. 

f,     mill.  dig. 


Flex,  access. 


Lumbricales  (four) 


Flex.  brev.  hall. 


Add.  haU. 


Flexor    brev.    min. 

dig. 
Transversus  pedis 

Plantar     interossei 
(three) 

Dorsal      interossei 
(four) 


Os  calcis,  calcaneo-astrag. 

lig.  and  aim.  lig. 
Fibula,  head  and  outer 

third ;  fascia  and  septa 

Fibula,  outer  and  lower 
third,  and  septa 

Tuljerosity  os  calcis 


Calcauean  tuberosity  and 
first  cuneiform.  Int. 
anil.  lig.  and  fascia 

Outer  tuberosity  of  os 
calcis,  plantar  fascia 
and  septum,  and  tu- 
bercle of  fifth  meta- 
tarsal 

By  two  heads  from  os 
calcis  and  from  long 
plantar  lig. 

Tendons  of  flex.  long, 
dig. 


Calcis,  cuboid,  and  ext. 
cuneiform  from  tendon 
of  tib.  post. 

Second  and  third  cunei- 
form, second,  third, 
and  fourth  metatarsals 
and  peroneal  sheath 

Base  of  fifth  metatarsal 

Transverse      metatarsal 

lig. 
Between  sides  of  third, 

fourth,  and  fifth  meta- 
tarsals 
Adjacent  sides  of  meta- 
tarsals 


Insertion 


Action 


First  phalanges  of  four 
inner  toes 

Base  of  plantar  aspect  of 
first  metatarsal  and 
first  cuneiform 

Tubercle  of  fifth  meta- 
tarsal 

Plantar  fascia  and  septa. 
Base  of  second  pha- 
langes of  four  lesser  toes 

Base  of  first  phalanx  of 
great  toe  and  int.  sesa- 
moid 

Base  of  first  phalanx  of 
little  toe  on  outer  side 


Tendon  of  flex.  long.  dig. 


first  phalanx  of  four 
smaller  toes  through 
expansion  to  extensors 

Base  of  first  phalanx  of 
great  toe  ana  outer  and 
inner  sesamoids 

Outer  side  of  base  of  first 
phalanx  of  great  toe 
and  ext.  sesamoid 

Base  of  first  phalanx  of 

little  toe 
Outer  side  of  base  of  first 

phalanx  of  great  toe 
Base  of  first  phalanges 

of  third,  fourth,  and 

fifth  toes 
Base  of  first  phalanges 

of  second,  third,  and 

fourth  toes 


Extends  the  first  pha- 
langes of  these  toes 

Extends  and  abduct^a 
the  foot,  turning  the 
sole  outwards 

Extends  and  abducts 
the  foot,  turning  the 
sole  outwards 

Flexes  these  toes 


Draws  the  great  toe 
inwards  from  the 
second 

Draws  the  little  tot» 
away  from  the  fourth 


Separates  flex.  long, 
dig.  and  bends  the 
first  phalanx  of  the 
four  smaller  toes 

Flexes  the  first  pha- 
langes 


Bends  the  firstphalanx 


Adducts  the  great  toe 
to  the  second 


Flexes  first  phalanx  of 
little  toe 

Adducts  this  toe  to 
the  second 

Draw  these  toes  to- 
wards the  second 

Separate  the  toes 
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Vascular  and  Nervous  Supply — cojitinued. 


AutogonifU 


Arteries  oome  from 


I 


Flex.  com.  and  brav.    Dorsal  intoes. 

dig-  I 

Tib.  ant.  and  peron.    Peroneal 

tert. 


Tib.  ant.  and  peron. 
tert. 

Kxt.  com.  and  brev. 
dij?. 

Add.  haU. 


Plantar  interossei 


Ext.  com.  and  brev. 
dig. 


Ext.  com.  brev.  dig. 


Ext.  hall.  brev. 


Abd.  haU. 


Ext.  com.  and  brev. 

dig. 
Abd.  hall. 

Dorsal  interossei 


Plantar 


»> 


II 


Ext.  and  iut  plantar 


Int.  plantar 


Vdaflgoto 


VensB  comites 


Ext. 


r> 


Ext.  and  int.  plantar 


»f 


91 


Int.  plantar 


»> 


Ext.  and  int.  plantar 
Plantars 
Plantar  arcb 

Dorsal  interossei 


»» 


II 


II 


II 


t9 


U 


If 


ft 


>♦ 


Jt 


II 


»t 


II 


Nerves 


I 


Lymphatics  go  to 


Posterior  tibial      !  Inguinal  glands 
Muscido-cutaneous 


ft 


Int.  plantar 


II 


Ext.  plantar 


If 


Two  inner  by  mt. 
plantar.  Two 
outer  hy  ext. 
plantar 

Int.  plantar 


Ext 


II 


II 


II 


II 


II 


II 


ff 


II 


II 


II 


If 


II 


«i 


II 


II 


II 


Popliteal  glands 


II 
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irUMAX  MORPHOLOOr. 


Tabular  Summary  or  Synopsis  of  the  Arteries  of  the  Lower  Limb. 

"Superior  external  pudic. 
Superficial  epigastric. 
Superficial  external  cii-cumflex. 
Interior  external  pudic. 

"External  cir-\ 


Profunda, 
which     gives  ^ 
off  the 


The    femoral 
artery  i»  the 

• 

cont  inua- 
tion    of  the' 
external 
iliac,       and 
ijives  oil*  the 


Ascending. 
Transverse. 
Descending. 


c  u  m  f  1  e  X, 

which  gives 

off 
Internal  cir- r  Muscular. 

c  u  m  f  1  e  X,  1  Articular  to  hip. 

which  givfsl  Ascending. 

off  \  Transverse. 

First  perforating. 
Sticond     per- 1 

f  o  r  a  t  i  n  g  f 

gives  off       i 
Tliiixi  perfoi-ating. 
Terminal. 


g  f  Nutrient  to  femur. 


Muscular. 

Ana.stomotica  )  ^        «•  •  i 

Muscular. 

Superior  internal  articular. 

„  external 
Inferior  „ 

„  internal 
Azygos  articular. 
Sural. 

Recurrent. 
Cutaneous. 


If 
ft 


Popliteal, 
which     gives  "• 
off 


Anterior 
tibial,  which* 
gives  off 


Posterior 
tibial,  which' 
gives  off 


Muscular. 

External  malleolar. 
Internal  „ 

Articular. 
Tarsal. 

^It^^f?^'     I  Three  interofiseoiw. 
gives  oil       > 

First  interosseous. 

Oonmiunicating  to  deep  arch. 

Digital-      —Great  toe  and  half  the  iK*zt. 

'Peroneal,  [  Muscular. 

which  gives   Nutrient  to  fibula. 

off  (Anterior  peroneaL 

Nutrient  to  tibia. 
Communicating  to  peroneal. 
Articular  to  ankle. 
Internal  plantar. 

'Muscular. 

Muscular. 


External 
plantar, 
which  flrivefi» 
off 


Plantar  arch, 
which  gives- 
off 


Posterior  pe> 
forating. 

Digital  for 
three  and  a 
half  outer 
toee. 

Anterior  per* 

.  forating. 

N.B. — ^The  obturator,  sciatic,  and  gluteal  arteries  wiD  bo  given  with  the  arteries  of 
the  i>elvis. 
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Tabular  Summaby  ob  Stnopsis  of  the  Veins  of  the  I^wer  Limb 

(Ellis,  modified)'. 

/Muscular. 


rPosterior 
tibial    re-^ 
oeives 


^Popliteal   re- 
ceives 


The  femoral 
vein  18  the 
continuation 
of  the  pop- 
liteal, and' 
continues 
into  the  ex- 
ternal iliac, 
and  receives 
the 


External  plantar 
receives 


jPlantar 
arch      re- 


I 


ceives 


Internal  plantar. 

Articular. 

Communicating  to  saphenous. 

Nutrient. 

Anterior  peroneal. 


Posterior  per- 
forating. 

Digital  for 
three  and  a 
half  outer 
toes. 

Anterior  per- 
forating. 


^Peroneal  receives 


Muscular. 
Nutrient, 


Anterior 
tibial    Te-<{ 
ceives 


Digital  from  great  toe  and 
half  the  next. 


re- 


Three  intero8»eouf<. 


Exlemal 
pbenous 
ceives 


sa- 
le- 


Sural. 
Articular. 
^Muscular. 
Anastomotic  /  Superficial  branch. 


Oommunicating 

to    deep    arch 

receives 
Metatarsal 

ceives 
Tarsal. 
Malleolar. 
Communicating 

to  saphenous. 
Muscular. 
.Recurrent. 

/Branch  from  dorsal  arch  of  foot. 
Plantar  (external). 
Veins  from  outer  ade  of  heel. 
Cutaneous  of  leg. 


receives 
Muscular. 


tDeep 


99 


Profunda 
ceives 


re- 


Internal  sa- 
phenous re- 
ceives 


fTerminal. 
First  perforating. 
Second    per-  ] 

forating  re- [Nutrient. 

ceives  ) 

'  Third  perforating. 
External  cir- 1  Ascending. 

cumflex   re- [Transverse. 

ceives  )  Descending. 

Internal   cir-  <  Muscular. 
.  cumfiex        t  Articular. 
Branch  from  dorsal  arch  of  the  foot. 
Plantar  (internal). 
Veins  around  os  calcis. 

Communicates  with  anterior  and  posterior  tibial. 
Communicates  with  deep  veins  of  thigh. 
Cutaneous  from  outer  and  inner  parts  of  thigh . 
External  nudic. 
Superficial  epigastric. 
Superficial  circumfiex  iliac. 


Q  Q  2 
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Anastomoses  of  Lower  Limb. 


Region 


Gluteal 


Thigh.  Inoa- 
culations 
about  tho 
hip  joint. 
In  thigh 
proper 


AnastomoBing  Arteries 


Around 
knee  joint 


Leg 


About 
ankle 

MetatarfMild 


Phalanges 


The  posterior  branches  of  fourth  aud  fifth  lumbar  from  abdomiaal  aorta 
and  posterior  branches  of  lateral  sacral  of  internal  iliac  with  external 
circumtiex  from  profunda  femoris  and  with  gluteal  from  internal 
iliac.  The  sciatic  from  internal  iliac  with  internal  circumflex  from 
profunda.  The  gluteal  with  circumflex  iliac  of  external  iliac  and 
external  circumflex  from  profunda. 

The  superficial  epigastric  of  femoral,  with  the  deep  from  external  iliac 
and  with  internal  mammary  of  subclavian.  The  superficial  circum- 
flex iliac  of  femoral  with  the  deep  from  external  iliac,  and  with  the 
gluteal  from  internal  iliac,  also  with  external  circumflex  of  profunda. 
Superficial  external  pudic  of  femoral  with  perinaeal  branches  from  in- 
ternal pudic  and  the  deep  external  pudic  joins  smaller  branches  of 
the  last-named  artery. 

The  external  circumflex  by  its  ascending  branches  joins  the  gluteal  of 
internal  iliac  and  circumflex  iliac  from  the  external.  The  transverse 
branches  of  profunda  unite  with  the  internal  circumflex  and  superior 
perforating  from  the  same  source  and  with  the  sciatic  from  internal 
iliac.  The  descending  branches  of  the  profunda  anastomose  with  the 
superior  articular  of  popliteal. 

The  internal  circumflex  of  profunda  anastomoses  with  the  obturator 
from  internal  iliac  and  with  the  external  circumflex  and  superior 
perforating  of  profunda,  and  with  the  sciatic  from  internal  iliac.  The 
perforating  of  profunda  are  three,  of  which  the  first  joins  the  second 
and  internal  circumflex,  also  the  sciatic.  The  second  unites  with  the 
first  aud  third  perforating.  The  third  unites  with  the  second  and 
with  the  terminal  branches  of  the  profunda.  The  anastomotica 
magna  of  femoral  joins  with  the  superior  internal  and  external  arti- 
cular of  popliteal  and  recurrent  of  anterior  tibial. 

The  superior  articular  of  the  popliteal  anastomoses  with  the  inferior 
perforating  and  terminal  of  profunda.  The  superior  internal  articular 
anastomoses  with  the  anastomotica  magna  ana  inferior  internal  arti- 
cular and  superior  external  articular.  The  superior  external  articular 
anastomoses  with  the  anastomotica  magna  and  descending  branch  of 
external  circumflex.  The  inferior  internal  articular  anastomoses  with 
the  tibial  recurrent,  inferior  external  articular  and  superior  external 
articular.  The  inferior  external  articular  joins  the  inferior  internal 
and  superior  external  articular  and  recurrent  tibial. 

The  recurrent  of  anterior  tibial  anastomoses  with  the  inferior  articular 
of  popliteal,  and  the  muscular  branches  of  the  same  vessel  join 
branches  of  the  posterior  tibial  and  peroneal.  The  peroneal  anasto- 
moses with  the  external  malleolar,  tarsal,  external  plantar,  and 
internal  calcanean.  The  anterior  peroneal  inosculates  with  the  ex- 
ternal malleolar  and  tarsal.  The  communicating  of  posterior  tibial 
joins  the  peroneal.  The  calcanean  unites  with  the  peroneal  and 
internal  malleolar.  The  external  plantar  joins  the  communicating 
from  the  dorsalis  pedis,  and  by  its  posterior  perforating  branches 
anastomoses  with  the  interosseous  from  the  metatarsal.  The  digital 
branches  of  the  plantar  arch  anastomose  with  the  dorsal  digitals  from 
the  interosseous  arteries. 

The  internal  malleolar  unites  with  the  posterior  tibial,  dorsalis  pedis, 
and  internal  plantar,  the  external  anastomos&s  with  the  anterior  pero- 
neal and  tarsal. 

The  tarsal  of  dorsalis  pedis  joins  the  peroneal,  external  malleolar,  ex- 
ternal plantar,  and  metatarsal.  Tne  metatarsal  unites  with  the 
tarsal,  external  plantar,  posterior  perforating  from  plantar  arch,  and 
anterior  perforating  from  the  digital.  The  communicating  joins  the 
external  plantar  to  form  the  plantar  arch. 

The  dorsal  digital  branches  of  the  interosseous  anastomose  with  each 
other  and  with  the  plantar  digitals. 
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Synovial  Sheaths  op  Tendons  and  Muscular  Burs^e  of  Lower  Limb. 

Around  Hip. 

1.  Beneath  tendon  of  psoas  (sometimes  communicates  with  joint). 

2.  fj  „  gluteus  medius. 

3.  „  ,y  obturator  intemus. 

4.  Between      ,,  gluteus  maximus  and  vastus  extemus. 
6.  Over  tuber  ischii. 

Around  Knee. 

1.  Under  tendon  of  biceps. 

2.  „  „        semimembranosus  (sometimes  enters  joint). 
8.      ,,             „        popliteus  (sometimes  enters  joint). 

4.  Around      ,,        semitendinosus. 

6.  Between     „        semimembranosus  and  inner  head  of  gastrocnemius. 

6.  „  „        inner  hamstrings  and  the  tibia. 

7.  Beneath  insertion  of  ligamentum  patells. 

Around  Ankle. 

1.  Along  tendon  of  tibialis  anticus. 

2.  ,f        ,j         extensor  longus  hallucis.^ 

3.  ft        *t  t,       communis  digitorum.^ 

4.  ,y        fy         tibialis  posticus.^ 

6.  ,,  „  flexor  longus  dicritorum.' 

6.  „  „  „  ff     haJlucis.^ 

7.  jf  „  peroneus  longus.^ 

8.  ,,  „  „        brevis. 

In  Foot. 

1.  Between  tendo-Achillis  and  os  calcis. 

2.  Around  tendon  of  peroneus  longus,  on  external  surface  of  os  calcis. 
o.         I,  f,  ff         brevis  ,,  „  i, 

4.  „  „  ,t         longus,  in  cuboid  groove. 

5.  „  ff         flexor  longus  digitorum. 
G.        „            „  „      brevis  „ 

7.        ,f  „        extensors  longus  and  brevis  digitorum. 


Subcutanemis  Bursa  whicfi  are  Normal  and  Constant, 

In  Lo\i'er  Limb. 

1.  Over  anterior  superior  iliac  spine. 

2.  „    great  trochanter. 

3.  In  front  of  patella,  between  it  and  quadriceps  tendon, 

4.  Over  lower  naif  of  patella,  between  the  skin  and  tendon, 
superior  and  external  angle  of  the  patella, 
external  tuberosity  of  femoral  condyles, 
internal  „  „  „ 
external  tibial  tuberosity, 
internal     „            ,, 

tubercle  of  tibia  between  skin  and  ligamentum  patellae, 
some  part  of  tibial  crest, 
head  of  fibula  (outer  side  usually), 
internal  malleolus, 
external        „ 

postero-inferior  surface  of  calcaneum  between  skin  and  fat. 
plantar  surface  of  head  of  fifth  metatarsal. 

,,  ,,  „  nrst  ,, 

dorsal       „  interphalangeal  joints. 

>  In  very  rare  instances  one  or  other  of  these  may  communicate  with  the  ankle  joint. 


5. 

>» 

6. 

>f 

7. 

»» 

8. 

11 

9. 

»♦ 

10. 

11 

11. 

11 

12. 

11 

13. 

11 

14. 

11 

16. 

19 

16. 

11 

17. 

11 

18. 

11 
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BurscB  which  art  Normal  but  Inconstant. 

1 .  On  externftl  aspect  of  tliigliy  about  its  middle. 

2,  „  anterior         „  „  „ 
V,,    j^  dorsal            „      scaphoid. 

4.  ff  f  iibercle  of  ftcaphoid. 

0.  „  tarftoro^tAtarHaJ  joint. 

(f,  „  inner  surface  of  head  of  first  metatarsal. 

7.  „  posterior  c-xtremity  of  fifth  „ 

H.  „  I'xtcnial  surface  of  anterior  extremity  of  fifth  metatarsal. 
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DISSECTION  OF  THE  LOWER  LIMB,  rm 

Tabular  Summary  or  Sykopsis  of  the  Nerves  or  the  Lower  Limb.- 

1.  External  catan-^ 

C011.M  from  second  [Anterior  ard  posterior  branches,  whicli  supply  outer  side  of  hip  and 
and  third  divides  f  thigh. 

Accessory  fromx 


into 


To  anterior  division  of  obturator. 
To  pectineus. 
Articular  to  hip. 


2.  Obturator  from 
third  and  fourth 
divides  into 


3.  Anterior  crural 
from         second,^ 
third,  and  fourth, 
and  divides  into 


obturator  or 
third  and 
fourth,  and 
gives  off 

/SuDcrficial    di  (^^**c^*r       (Gracilis, 
virion  give*  off     •"PP\y,     }  Adductor  longus. 
**  ( To  mid-femoral  plexus. 

(Adductors  brevis  and  magnua. 
Articular  to  knee. 
To  obturator  extemns. 
To  hip. 

Muscular      j  Sartorius. 
supplies       t  Pectineus. 
Middle  cutaneous. 

?an^m8^"' }  Anterior  and  internal  branches. 

fMuscular,      \l'^\'^'    ,  ,, 

J  1  ^^^'^^  externus  and  knee. 

'^^  ^         (Vastus  intemus,  crureus,  and  knee. 

Internal  sa-^ 

phenonslTo  patellar  plexus,  and  to  leg  an:i 

gives  offf     foot. 

branches     J 


Superficial  part 


Deep  part 


) 


4.   Cmral  branch 

from    first^  1^  i'  '^^  *^*°  ®^  upper  part  of  thigh  joining  the  middle  cutaneous. 
L  second  j 

1.    Small     sciatic^  Inferior  gluteal  to  gluteus  maximns. 
from   third    and  >  Inferior  pudendal  to  skin  of  perinneum,  scrotum,  &c. 
fourth,  gives  off  J  Cutaneous  to  gluteal  region,  thigh,  ami  leg. 

'Articular  to  hip. 
To  liamstring  muscles. 

TArticnlar  to  knee. 


09 

P 

•3. 


O 

u 
g 


2.  Qreat  sciatic  is 
continuation  of 
the  plexus  and' 
gives  off 


n 


External  popli- 
teal or  peroneal,- 
and  gives  off 


Cutaneous. 

Communicans  peronei. 
Recurrent  articular  to  knee. 
External   or 


musculo- 
cutaneous 


To  peronei. 

Cutaneous  to  foot  and  toes. 


An  t  er  ior 
.  tibial 


Internal   popli- 
teal,       which- 
gives  off 


'  Muscular  to  front  of  leg. 
Articular  to  ankle. 
Cutaneous  to  adjoining  sides  of 
great  and  second  toes. 
/'Articular  to.  knee. 
Muscular. 
Short  saphenous, 

Muscular  to  flexors. 

Cutaneous  to  sole. 


Postcrio 
L  tibial 


Internal 
plantar  . 
which 
gives  off 

External 
plantar 
gives  off 


Muscular. 
Four  digital. 
Communicating. 
Articular  to  toes. 

)M  u>cular. 
Two  digital. 
Articular. 

^  I  Articular. 


3.  To  glutens  maximus. 

4.  To  quadratns  femoris  and  geroelli,  which  give  off  articular  to  hip. 

6.  Supeiior  gluteal,  which  supplies  the  gluteus  medius  and  minimus  and  tensor  fascia* 
lats,  and  comes  from  lumbo-sacral  cord. 

6.  Blnscnlar  to      ij^f  onni»Pe>neIIi. 
V  ( Obtuivtor  iDternus  ana  levator  ani. 
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BurscB  which  are  Normal  hut  Inconstant, 

1 .  On  external  aspect  of  thigh,  about  its  middle. 

2.  „  anterior         „  „  „ 
8.  ,,  dorsal            ,,      scaphoid. 

4.  „  tubercle  of  scaphoid. 

5.  ,,  tarsometatarsal  joint. 

0.  „  inner  surface  of  head  of  first  metatarsal. 

7.  „  posterior  extremity  of  fifth  „ 

8.  „  external  surface  of  anterior  extremity  of  fifth  metatarsal. 
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Tabular  Summaby  or  Sykopsis  of  the  Nerves  of  the  Lower  Limb.- 

'1.  External  cntan-^ 
eouR  from  second  I  Anterior  acd  posterior  branches,  which  supply  outer  side  of  hip  and 
and  third  divides  f  thigh, 
into  J 

Accessory  from\ 


so 
0 
H 
«> 

u 

& 

s 

0 

o . 


2.  Obturator  from 
third  and  fourth 
divides  into 


obturator  or 
third  and 
fourth,  and 
gives  off 

''Superficial    di- 
vision givesoff ' 


To  anterior  division  of  obturator. 
To  pcctineus. 
Articular  to  hip. 


3.  Anterior  crural 
from         second,^ 
third,  and  fourth, 
and  divides  into 


Muscular       r  Gracilis, 
supply         t  Adductor  longus. 
To  mid-femoral  plexus. 

I  Adductors  brevis  and  magnus. 
Articular  to  knee. 
To  obturator  extemus. 
To  hip. 

Muscular       r  Sartorius. 
supplies       t  Pectineus. 
Middle  cutaneous. 
Internal  cu-  j  ^^terior  and  internal  branches. 

/  Rectus. 


Superficial  part 


Vastus  extemus  and  knee. 
Vastus  intemus,  crureus,  and  knee. 


Deep  part 


taneous 

[Muscular, 
supply 

-^Internal  sa^^ 

phenouslTo  patellar  plexus,  and  to  leg  an:l 

gives  off|     foot. 
V  branches     / 
4.   Cmral  branch  ^ 

f rom  ^"firet^^d  "  '^^  *^*°  °^  ^^^^  ^^^  ^^  *^^^^  joining  the  middle  cutaneous, 
second  j 


1.  Small  sciatic' 
from  thinl  and 
fourth,  gives  off, 


P 
H 


i-i 
p 


2.  Great  sciatic  is 
continuation  of 
the  plexus  and 
gives  off 


o 


External  popli 
tcalorperoneal,- 
and  gives  off 


Inferior  gluteal  to  gluteus  maximus. 

Inferior  pudendal  to  skin  of  perinaeum,  scrotum,  kc. 

Cutaneous  to  gluteal  region,  thigh,  and  leg. 

Articular  to  hip. 

To  hamstring  muscles. 

Articular  to  knee. 

Cutaneous. 

Communicans  peronei. 

liccurrent  articular  to  knee. 

External  or  I  Y^^^^^j 

m  u scu  10-  V Cutaneous  to  foot  and  toes, 
cutaneous   ) 

I  Muscular  to  front  of  leg. 
Anterior]  Articubir  to  ankle, 
tibial  1  Cutaneous  to  adjoining  sides  of 

i  great  and  second  toes, 
r Articular  to.  knee. 
Muscular. 
Short  saphenous. 

Muscular  to  flexors. 

T  A         1    /Cutaneous  to  sole. 
Internal 

plantar  . 

which 

givesoff 


[■ 


Internal  popli 
I   teal,        which  ■< 
[  gives  off 


Posterio 
.  tibial 


Muscular. 
Four  digital. 
Communicating. 
Articular  to  toes. 

Mu-sfular. 


External  ^Superficial 
plantar 


gives  off 


Deep 


Two  digital. 

Articular. 
« M  nscular. 
(Articular. 


3.  To  glutens  maximus. 

4.  To  quadratus  femoris  and  geroelli,  which  give  off  articular  to  hip. 

5.  Superior  gluteal,  which  supplies  the  gluteus  medius  and  minimus  and  tensor  fasciju 
latsc,  and  comes  from  lumbo-sacral  cord. 


!  «    „        ,      .  f  Pyriformis  gcmelli. 

^6.  Muscular  to      \  Q^btui^tor  ipternus  and  levator  ani. 
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CHAPTER  VL 

HOMOLOGIES  OF  THE  LIMBS. 

THE  LIMB  BONES. 

The  student,  having  now  dissected  the  upper  and  lower  limbs,  should  be  in 
a  ix)sition  to  understand  the  homologous  parts  of  the  respective  thoracic 
and  abdominal  or  pelvic  members,  and  at  the  same  time  to  compare  and 
contrast  them. 

The  number  of  bones  in  the  skeleton  varies  at  different  ages  of  life ; 
some  bones,  which  are  originally  made  up  of  two,  three,  or  more  parts, 
becoming  united  as  ossification  proceeds ;  but  in  the  adult,  aged  from  25 
to  30,  there  are  thirty-two  bones  in  each  upper  limb,  making  sixty-four  for 
the  two ;  each  lower  limb  has  one  less,  making  sixty-two  for  both  lower 
extremities,  and  this  is  due  to  there  being  no  bony  structure  to  correspond 
exactly  with  the  clavicle.  In  the  upper  limb  there  is  nothing  corresponding 
in  function  to  the  patella,  which  is  a  sesamoid  bone  developed  in  the 
tendon  of  the  quadriceps  extensor. 

The  four  sections  of  the  extremities  are  perfectly  homologous  with  each 
other.  Thus,  the  shoulder = the  hip,  the  arm = the  thigh,  the  fore-arm = 
the  leg,  and  the  hand = the  foot;  but  many  difficulties  arise  on  going 
deeper  into  the  question. 

For  the  better  comprehension  of  the  subject  the  student  should  place  an 
adult  skeleton  on  all-fours,  the  position  which  was  most  probably  noimal 
to  our  progenitors ;  he  will  then  obser\'e  that  the  palm  of  the  hand  resting 
on  the  ground  corresponds  with  the  sole  of  the  foot,  the  thumb  with  the 
great  toe,  the  phalanges  metacarpal  and  carpal  bones  with  the  phalanges 
metatarsal  and  tarsal  bones,  the  malleoli  with  the  styloid  processes  of  the 
radius  and  ulna,  the  tibia  with'  the  radius,  the  fibula  with  the  ulna,  the 
patella'  with  the  olecranon,  the  femur  with  the  humerus,  and  the  scapula 
with  the  ilium. 

He  will  notice  that  in  this  position  of  the  skeleton  the  relative  position 
of  the  bones,  as  described  in  handbooks  of  human  anatomy,  is  much 
altered.  For  instance,  the  radius  instead  of  being .  external  becomes 
internal ;  the  humerus  is  rotated  in,  so  that  its  external  condyle  becomes 
internal,  and  its  great  tuberosity  instead  of  pointing  outwards  is  direct>ed 
inwards  ;  and  he  will  see  that  no  knowledge,  however  extensive  and  minute 
of  human  anatomy  only,  can  understand  or  explain  these  homologies.  It 
is  to  the  study  of  comparative  anatomy,  embryology,  and  that  department 
of  the  evolution  theory  which  is  termed  Phylogenesis,  that  we  are  indebted 
for  what  is  at  present  known  upon  this  very  interesting  subject. 

In  tliis  position  of  the  skeleton  the  external  humeral  condyle  (of  ordi- 
nary human  anatomical  descriptions)  corresponds  to  the  interpal  femoral, 
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and  the  external  femoral  to  the  internal  humeral  condyle.  The  patella  may 
be  regarded  as  an  independent  olecranon,  but  it  looks  forward  while  the 
olecranon  looks  out  and  backward.  This  view  is  not  contradicted  by  the 
fact  that  the  radius,  the  homologous  bone  to  the  tibia  is  moveable  on  the 
ulna  while  the  tibia  is  fixed ;  tnis  is  due  to  differences  in  function  and 
does  not  interfere  with  their  true  homologies.  The  head  and  neck  of  the 
femur  and  humerus  correspond,  although  for  functional  purposes  the 
neck  of  the  former  is  considerably  prolonged.  The  trochanter  major  is 
homologous  with  the  great  tuberosity  of  the  humerus,  although  in  this 
position  of  the  body  the  latter  is  turned  inwards  and  the  former  outwards. 

The  modifications  of  the  general  plan  in  which  the  three  inferior 
corresponding  sections  of  the  upper  and  lower  limbs  in  the  animal  series 
have  been  produced  are  in  a  large  measure  due  to  difference  of 
function;  to  the  action  of  external  surroimdings ;  to  the  influence  of 
heredity  in  continuing  serviceable  variations,  and  to  the  power  inherent 
in  the  fitting  and  survived  individuals  to  perfect  and  continue  the  modifi- 
cations which  have  proved  of  most  service.  In  other  words,  evolution, 
phylogenesis,  and  ontogenesis,  assisted  by  the  other  causes  enumerated, 
have  i>layed  the  chief  part  in  producing  the  structures  of  man  and  other 
animals  as  we  see  them  at  the  present  day. 

In  the  upper  limb  the  clavicle  is  interposed,  giving  greater  breadth 
and  solidity  to  the  shoulders.  The  humerus  is  rotated  out,  and  the  elbow 
joint  is  flexed,  with  its  angle  backwards.  Pronation  and  supination  are 
provided  for  by  the  joint  arrangements  between  the  radius  and  ulna,  which 
permit  rotation  of  the  radius  and  hand  upon  it,  and  the  power  of  opposing 
the  thumb  to  the  other  digits  is  also  provided  for.  It  is  evident  that  all 
these  adaptations  are  suitable  to  man's  erect  position,  and  have  reference 
to  the  manifold  and  delicate  uses  to  which  his  upper  limb  is  subservient. 

In  the  lower  limb,  which  is  used  as  an  organ  of  support  and  locomotion, 
the  arched  form  of  the  pelvic  girdle,  its  being  firmly  fixed  to  the  vertebrae ; 
the  greater  strength  of  its  bones ;  the  limited  mobility  of  the  thigh  at 
the  hip  as  compared  with  that  of  the  humerus  at  the  shoulder  joint ;  the 
turning  in  of  the  femur ;  the  forward  flexure  of  the  knee ;  the  non- 
mobility  of  the  two  leg  bones  on  each  other ;  the  separate  position  and 
mobiUty  of  the  jxitella ;  the  arched  form  of  the  foot ;  and  the  non-opposi- 
bility  of  the  great  toe,  have  all  special  reference  to  the  function  of  this 
member.  The  lower  one  descends  in  the  animal  scale  the  greater  modifi- 
cations are  observed,  which  are  manifestly  adapted  to  the  different  func- 
tions which  each  organism  has  to  perform. 

Comparison  of  shoulder  and  pelvic  girdles. — ^These  offer  several  homo- 
logical  difiiculties,  but  their  analogies  are  pla^n  as  they  attach  their  resi)ec- 
tive  limbs  to  the  trunk.  The  blade  of  the  scapula  corresponds  to  the 
ilium,  but  the  latter  is  firmly  united  to  the  lateral  mass  of  the  sacrum, 
whereas  the  scapula  is  not  articulated  with  the  vertebral  column.  The 
coraeoid  process,  which  is  originally  a  separate  ossification,  and  which 
assists  in  the  formation  of  the  glenoid  cavity,  is  represented  in  the  pelvic 
girdle  by  the  ischium.  The  scapula  and  ilium  form  the  dorsal  parts  of 
their  respective  girdles,  and  the  ventral  part  is  completed  in  the  upper 
limb  by  the  articulation  of  the  clavicle  with  the  sternum ;  but  in  the 
pelvic  girdle  there  is  no  very  clear  homology  to  the  ventral  section  of  the 
shoulder  girdle ;  in  other  words,  there  i$  in  man  no  bony  completion  of 
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the  pelvic  girdle  on  its  ventral  aspect  which  corresponds  to  the  clavicle. 
At  first  sight  the  fact  that  the  ossa  pubis  meet  at  the  symphysis  seems 
to  ofiFer  a  similarity  to  the  union  of  the  clavicle  with  the  sternum,  and 
some  anatomists  look  ujKjn  them  as  homologous,  but  the  more  accurate 
study  of  development  and  the  increasing  knowledge  in  comparative  anatomy 
have  led  to  the  rejection  of  this  view,  and  to  the  adoption  of  the  idea 
that  the  pubes  represents  the  epicoracoid  of  monotremes  and  reptiles, 
and  that  the  coracoid  is,  as  before  stated,  the  representative  of  the  ischium. 
The  OS  pubis  and  the  clavicle  cannot,  at  present,  be  said  to  have  their 
homologies  in  their  corresponding  upper  and  lower  extremities.  The 
clavicle,  phylogenetically,  represents  a  part  of  the  dermal  or  exo-skeleton^ 
and  has  developed  after  the  manner  of  the  cranial  roof-bones.  In  the 
pelvic  girdle,  in  which  it  is  not  represented,  there  is  a  double  instead  of  a 
single  ventral  branch  (rami  of  pubes  and  ischium),  which  probably  corre- 
sponds morphologically  to  the  coracoid  and  epi-coracoid  of  reptiles  and 
monotremata.  Some  anatomists  have  regarded  Poupart's  ligament  as  re- 
presenting the  clavicle,  and  have  referred  to  the  position  of  the  subclavian 
artery  passing  beneath  the  clavicle,  as  indicating  its  homology  with 
Poupart's  ligament,  imder  which  pass  the  femoral  artery  and  vein  in  a 
corresponding  position;  but  it  has  yet  to  be  shown  that  the  subclavian 
and  femoral  arteries  are  homologous  to  each  other,  which  at  present  is 
very  doubtful.  The  marsupial  bone  of  the  pouched  mammalia  has  been 
regarded  by  some  anatomists  as  representing  the  clavicle,  but  its  position 
does  not  correspond  to  that  structure,  as  it  lies  in  the  median,  or  superior 
pillar,  of  the  external  inguinal  opening. 

Rosenberg  (Gegenbaur's  *  Morj^hologisches  Jahrbuch,'  1876,  Bd.  2,  p. 
238)  states,  that  in  man  the  os  pubis  is  developed  independently  of  the 
rest  of  the  pelvic  girdle.  Its  homology  may  perhaps  be  found  in  a  pro- 
ccyrdcoid  bone  which  occurs  in  some  of  the  lower  vertebrates  (frogs, 
tortoises,  &c.),  and  which  is  situated  above  and  to  the  proximal  side  of  the 
coracoid,  being  ossified  from  the  scapula.  The  olecranon  may  rej)resent 
an  occasional  isolated  bone,  the  os  acromiale,  yet  this  is  not  homologous  to 
the  pro-coracoid,  but  may  be  only  an  indei)endent  epiphysis  of  the  scapular 

spine. 

The  individual  parts  of  the  scapula  and  ilium  ofier  greater  difficidty  in 
their  homological  determination.  In  man  the  dorsum  of  the  ilium  ap^)ears 
to  correspond  to  the  dorsum  of  the  scapula,  and  the  sub-scapular  fossa  with 
the  iliac  fossa;  but  if  these  bones  be  studied  through  the  vertebrate  series 
a  dififerent  explanation  is  compelled  from  us.  Prof.  Flower  supports 
the  view  that  the  scapula  and  ilium  have  become  rotated  with  reference  to 
the  axis  of  their  limbs,  the  former  backwards  and  the  latter  forwards,  in 
such  a  way  that  the  pre-scapular  fossa  (supra-spinous  of  human  anatomy) 
corresponds  to  the  sacral  surface  of  the  ilium  ;  the  post-sacral  fossa  (infra- 
spinous  of  man)  to  the  iliac  fossa;  and  the  sub- scapular  fossa  to  the 
gluteal.  Prof.  Humphry  supports  the  other  view,  which  is  that  the  pre- 
scapular  and  iliac  fossse  are  homologous,  and  that  the  j)ost-scapular  fossa 
corresponds  with  the  dorsum  ilii  or  gluteal  surface ;  the  sub-scapular  being 
represented  by  the  true  pelvic  and  sacral  surfaces  of  the  ilium.  If  the 
simpler  forms  of  the  scapula  and  ilium  which  occur  in  the  animal  series  be 
taken  as  typeB  instead  of  the  more  highly  developed,  the  view  maintained 
by  Flower  seems  to  be  the  more  probable.    In  these  simpler  forms  these 
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bones  are  chiefly  three-sided  prismatic  rods,  in  which  two  external  surSsu^s 
are  separated  from  an  internal  surface  by  an  anterior  and  posterior  ridge ; 
and  the  two  outer  surfaces  are  divided  by  an  external  ridge  which  passes 
from  the  dorsal  portion  of  these  bones  to  the  glenoid  and  acetabular 
cavities.  This  external  ridge,  which  is  glenoid  in  the  scapular  and  cotyloid 
or  acetabular  in  the  ilium,  is  probably  the  key  to  the  homologies  of  these 
bones.  The  great  extensor  of  the  limb,  the  triceps  in  the  upper,  and  the 
quadriceps  in  the  lower,  is  attached  to  it. 

To  fully  understand  the  homologies  of  a  limb,  or  part,  it  is  necessary  to 
study  and  comj^ire  not  only  the  bones  but  the  ligaments,  muscles,  blood- 
vessels, and  nerves,  as  these  often  assist  materially  in  furnishing  a  clue  to 
parts  otherwise  difficult  to  homologise. 

After  considering  the  skeleton  I  will  therefore  ix)int  out  the  main 
points  which  have  been  determined  in  regard  to  the  soft  parts.  The 
student  should  refer  to  the  accompanying  figures,  and  should  also  place  the 
skeleton  on  its  face  with  the  arms  and  legs  placed  at  right  angles  to  the 
body,  with  the  hand  and  foot  extended  and  the  palm  and  sole  directed 
towards  the  ground. 

Bones  of  the  Lirabs, — In  a  very  early  stage  of  embryonic  life,  in  which 
the  embryo  occupies  the  prone  position  in  the  blastoderm,  the  rudiments 
of  the  limbs  appear  as  lateral  flat  semilunar  buds  or  Saps,  which  have  an 
upper  or  dorsal,  and  a  lower  or  ventral  surface.  In  a  later  stage  the 
limbs  become  folded  in  the  ventral  direction  of  the  body,  but  preserve 
their  original  relation  to  the  trunk.  Their  axes  now  lie  perpendicularly  to 
the  transverse  plane  of  the  vertebral  axis,  and  their  position  is  such  that 
one  border  looks  towards  the  head  and  another  towards  the  tail.  Profs. 
Huxley  and  Flower  have  named  these  borders  the  pre  and  poaUaxial^  as 
indicating  their  j)08itions  anterior  and  posterior  to  the  limb  axis.  Compara- 
tive anatomy  teaches  that  these  limb-buds  are  formed  originally  from  part 
of  a  cartilaginous  arch,  the  limb  girdle  (shoulder  or  pelvic),  respectively ; 
and  this  radiating  aixhipteryyiuvi  is  likewise  developed  from  this 
cartilaginous  girdle.  This  archipterygium  is  attached  in  a  radiating 
manner  to  the  limb  girdle,  and  at  first  ends  in  a  \K>mt  or  truncated  cone, 
and  its  simply  divided  cartilaginous  pieces  develop  later  into  the  several 
bones  of  the  resi)ective  limbs.  Later  on,  secondary  radii  are  developed  from 
the  archipterygium. 

At  a  yet  subsequent  stageof  development,  when  the  quinquefid  division 
of  the  digits  becomes  api)arent,  the  thumb  and  radius  correspond  in 
position  to  the  great  toe  and  tibia,  and  occupy  the  cephaUc  or  pre-axial 
position.  These  facts  enable  us  to  determine  the  correspondences  of  the 
remaining  portions  of  the  limbs  with  each  other ;  thus,  the  ulna  and 
fibula  correspond,  the  external  condyle  of  the  humerus  and  the  internal 
tuberosity  of  the  tibia  are  cephalic  or  pre-axial  in  position ;  while  the 
external  tuberosity  of  the  tibia  and  the  'nt^mal  condyle  of  the  humerus 
are  caivdal  or  ix>st-axial ;  the  ulna  and  little  finger  are  in  a  like  position. 
The  uj)per  proximal  segments  of  the  corresponding  limbs  have  similar 
relations :  thus,  the  great  tuberosity  of  the  humerus  is  pre-axial,  and  the 
lesser  ]X)st-axial.  The  lesser  trochanter,  internal  condyle,  tibia,  and  great  toe 
are  cephalic;  while  the  great  trochanter,  external  condyle, fibula, and  little 
toe  are  caudal.  The  dorsal  or  extensor  surface  of  the  limbs  is  external, 
and  the  flexor  or  ventral  surface  is  internal. 
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The  conception  of  each  extremity  as  an  appendicular  arch,  homologous 
to  the  pharyngeal  or  visceral  arches,  making  the  os  hyoides  analogous  to 
the  08  coxarum  or  its  parts,  are  not  so  paradoxical  as  would  at  first  sight 
appear;  because  in  an  early  stage  of  development  the  upper  extremity 
lies  close  to  the  neck,  and  the  lower  to  the  trunk;  and  Gegenbaur  has  shown 
(*  Morphologisches  Jahrbuch,'  1876,  Bd.  3,  p.  396)  that  downward  growth- 
extensions  occur  in  the  neighbourhood  of  the  vertebral  column  at  the 
sites  of  the  future  limb  girdles ;  and  has  also  pointed  out  the  occurrence 
of  these  in  nearly  allied  species,  such  as  geese  and  swans  for  the  upi)er 
limb,  and  in  the  chimpanzee  aud  orang-outang  for  the  lower. 

Each  upper  and  lower  member  is  connected  with  the  spinal  cord  by 
means  of  its  nerves,  which  pass  to  and  from  it  in  corresponding  inter- 
vertebral foramina. 

This  idea,  that  each  extremity  is  an  arch  fi-om  which  the  archipteiygium 
is  the  chief  segmented  radius,  and  from  which  on  one,  but  seldom  on  two 
sides,  four  and  rarely  five  secondary  radii  proceed,  seems  to  be  well  founded 
in  embryology  and  comparative  anatomy,  and  is  independent  of  the  hypo- 
thesis which  comj)ares  it  to  a  visceral  arch. 

The  archipterygium  or  primary  li/mb  ray,  is  represented  in  the  upper 
extremity  of  man  by  the  humerus,  ulna,  cuneiform,  inner  half  of  the  unci- 
form, and  the  fifth  finger.  The  first,  or  most  proximal,  aecondxiry  ray, 
which  is  the  strongest,  is  represented  by  the  radius,  scajAoid,  trapezium, 
and  thumb.  To  the  second  secondary  ray  belong  (for  this  it  appears 
probable  is  originally  independent),  the  os  intermedium,  the  radial  part 
of  the  OS  centrale,  the  trapezoid,  and  the  index  finger.  To  the  third 
ray  belong  the  ulnar  part  of  the  os  carpi  centrale,  the  magnum,  and  the 
third  finger.  The  fourth  secondary  ray  ends  in  the  fourth  finger.  The  pisi- 
form is  not  morphologically  a  carpal  bone,  but  is  a  sesamoid  bone  developed 
in  the  tendon  of  the  flexor  carpi  ulnaris,  and  physiologically  this  view  is 
the  correct  one.  It  appears  not  improbable  that  the  pisiforme  is  a  sixth 
rudimentary  ray,  of  which  traces  are  found  in  some  Urodeles,  and  even  in  a 
sixth  finger  which  is  an  occasional  malformation  in  man,  and  in  the 
supernumerary  toes  of  man  or  other  mammals.  This  sixth  ray  is  directed 
towards  the  ulna,  and  it  may  be  that  originally  the  archipterygium  was 
biserial  and  provided  with  rays  in  two  directions,  as  is  the  case  in  the  fish 
Ceratodits.  The  rudiment  of  fibular  ray  of  the  biserial  archipterygium  is 
probably  represented  in  man  by  the  sesamoid  fibro-cartilage  or  bone  in  the 
tendon  of  the  peroneus  longus,  or  this  latter  may  represent  the  rudiment 
of  the  sixth  toe.  It  difiers,  however,  from  its  probable  homologue,  the  pisi- 
form, in  that  it  is  more  distally  placed. 

In  man  and  the  higher  animals  developmental  changes  proceed  and 
soon  produce  the  permanent  form  in  which  the  humerus  is  everted  and  its 
radial  condyle  situated  outwards  ;  the  femur  becomes  inverted  so  that  its 
internal  condyle  is  placed  inwards.  In  man  the  radius  is  semi-prone,  and 
no  further  change  takes  place  in  its  position,  so  that  the  thumb  hangs 
naturally  forward,  but  in  those  lower  animals  which  have  to  bear  part  of 
their  body  weight  upon  the  palm,  the  palmar  aspect  of  the  hand  and 
fingers  acquires  this  position  through  the  radius  being  brought  forward 
upon  the  humerus  and  its  lower  end  carried  inwards  so  that  the  thumb  or 
radial  digit  is  inwards.  As  the  femur  has  already  undergone  internal 
T.tion  in  this  upper  part,  no  further  change  is  necessary  to  bring  the  foot 
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into  its  proper  position.  Through  this  rotation  the  great  toe,  or  tibial 
digit,  is  on  the  inner  side.  In  most  of  the  lower  animals  the  fore  and  hind 
limbs  are  permanently  placed  downwards,  whereas  in  man  both  limbs  are 
extended  in  a  line  parallel  to  the  axis  of  the  body. 

Martins  regards  the  humerus  as  being  virtually  twisted  upon  itself  to 
the  extent  of  90^  at  the  neck,  and  another  90^  from  that  downwards,  in  all 
to  the  extent  of  180°  in  its  length.  He  accounts  by  this  torsion  for  the 
alteration  of  the  position  of  the  external  hiuneral  condyle  from  the  typical 
condition,  which,  according  to  him,  remains  in  the  femur.  He  says  that  if 
the  humerus  were  untwisted  there  would  be  an  exact  correspondence 
between  the  borders  and  surfaces  of  the  humerus  and  femur.  This  appears 
so  probable  that  Cregenbaur  has  adopted  and  illustrated  it  by  additional 
facts.  However,  embryology  teaches,  that  the  external  disposition  of  the 
lower  humeral  end  does  not  exceed  90^  The  same  ingenious  anatomist 
has  advanced  the  view,  that  in  order  to  discover  the  homologies  of  the  leg 
with  the  forearm  it  is  necessary  to  regard  the  upper  part  of  the  tibia- 
which  corresponds  in  the  mam  to  the  radius — as  either  including  or  having 
had  transferred  to  it  the  upper  part  of  the  ulna  and  olecranon,  and  thus  he 
explains  the  attachment  of  the  quadriceps  extensor  cruris  through  the 
patella  to  the  tibia,  instead  of  to  the  fibula.  According  to  him  the  patella 
corresponds  to  the  olecranon,  and  although  embryology  furnishes  great 
objections  to  these  views,  yet  they  cannot  be  entirely  rejected  in  the  present 
position  of  the  question,  although  they  cannot  be  considered  as  forming 
thoroughly  satisfactory  explanation  of  limb  homologies. 

The  homologies  between  the  bones  of  the  forearm  and  leg  offer  diflB- 
culties  which,  however,  seem  to  have  been  solved.  But  it  will  be  observed 
that  the  tibia,  which  is  homologous  to  the  radius,  has  acquired  a  greater 
proportionate  growth,  while  both  bones  of  the  forearm  have  grown  in 
almost  equal  proportions.  This  change  in  the  tibia  is  the  resultsuit  of  the 
body  weight  falling  more  towards  the  centre  of  gravity  or  mid-line  of  the 
body,  but  the  upper  ends  of  the  humerus  and  femur  offer  somewhat  greater 
difficulties.  The  femoral  neck  is,  as  has  been  said,  homologous  to  the 
humeral.  Both  bones  possess  a  depression  at  their  head,  but  it  is  excep- 
tional and  occurs  only  as  a  variety  in  man,  and  its  position  differs  from 
that  on  the  femur,  being  much  nearer  the  neck  of  the  bone.  In  the 
supposed  position  the  head  of  the  humerus  looks  downwards,  while  that  of 
the  femur  looks  upwards ;  therefore  the  great  humeral  tuberosity  looks 
upwards  and  the  trochanter  major  downwards.  For  a  similar  reason  the 
lesser  tuberosity  looks  downwards  and  the  trochanter  minor  upwards.  The 
fact  that  the  former  (in  the  normal  position  of  the  arm)  is  on  the  inner  or 
median  side  of  the  great  tuberosity,  and  that  the  trochanter  minor  is 
external  (in  the  usual  upright  position  in  the  leg)  to  the  trochanter  major, 
is  accounted  for  through  the  strong  action  of  the  muscles  attached  to  them 
in  the  lower  limb,  and  need  not  be  taken  into  serious  account  in  the  deter- 
mination of  the  homologies  of  the  limbs. 

The  difference  between  the  upper  and  lower  extremities  consists  in  the 
fact  that  the  former  has  experienced  a  strong  internal  rotation  at  the 
shoulder  joint,  to  which  must  be  added  the  torsion  of  the  lower  jiart  of  the 
humerus.  In  the  upper  extremity  the  spiral  course  of  the  musculo-spiral 
nerve  (represented  by  the  musculo-spiral  groove)  indicates  the  torsion  the 
humerus  has  imdergone,  whilst  the  homologous  anterior  crural  nerve 
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descends  in  a  straight  course.  In  the  thigh  this  diflference  of  position  is 
perhaps  explained  by  the  fact  that  the  femoral  artery  also  courses  in  a 
straight  line,  and  also  gradually  passes  to  the  back  of  the  femur,  becoming 
the  popliteal,  because  the  upper  part  of  the  femur  has  also  undergone  a 
spiral-like  torsion  on  itself.  The  course  of  the  artery  and  nerve  betoken 
the  original  median  or  flexor  position  of  the  lower  extremity. 

With  reference  to  the  homologies  of  the  forearm  and  leg,  it  has  already 
been  stated  that  the  patella  does  not  appertain  to  the  tibia  as  the  olecranon 
does  to  the  ulna,  but  is  simply  a  large  sesamoid  bone.  The  olecranon  on 
the  other  hand  represents  the  upper  epiphysis  of  the  ulna,  and  arises  from 
three  ossific  nuclei  of  which  the  uppermost  and  larger  was  compared  by 
Meckel  to  the  patella.  In  rare  instances  the  olecranon  does  not  ossify  to 
the  ulna  but  is  connected  to  it  by  a  fibrous  tissue,  and  in  this  event, 
provided  it  be  not  developed  from  the  upper  end  of  the  ulna,  may  represent 
the  patella;  but  it  is  more  probable  that  the  sesamoid  bone  occasionally 
found  in  the  tendon  of  the  triceps  is  the  true  homologue  of  the  patella. 
The  student  must  be  on  his  guard  against  mistaking  fracture  of  the 
olecranon  with  subsequent  fibrous  union  for  a  normal  structure. 

Hand  and  Foot — There  is  no  difficulty  in  determining  the  homologies 
of  the  metacarpal  and  metatarsal  bones  and  phalanges,  which  in  their  form 
number  and  relations  so  well  correspond.  The  opposibility  of  the  thumb, 
and  the  greater  length  and  mobility  of  the  digits  (which  conditions  are 
characteristic  of  man)  constitute  the  chief  dififerences  between  the  hand 
and  foot. 

In  comparing  the  carpal  and  tarsal  bones  a  general  similarity  as  regards 
number  and  position  will  be  obvious,  especially  in  the  distal  row ;  but  the 
determination  of  the  homologies  of  the  proximal  series  oflfers  some  difficul- 
ties. Of  the  second  carpal  row  the  trapezium,  trapezoid,  and  magnum 
correspond  with  the  internal  middle  and  external  cuneiform  of  the  second 
tarsal  row,  and  the  unciform  with  the  cuboid.  In  some  amphibia  and 
reptiles,  especially  in  Chelonia,  the  second  row  of  the  carpal  and  tarsal  bones 
consists  of  five  each,  through  the  division  of  the  unciform  and  cuboid  re- 
spectively, so  that  each  metacarpal  or  metatarsal  bone  has  a  separate  and 
corresponding  carpal  and  tarsal  bone  to  articulate  with  it. 

In  the  determination  of  the  homologies  of  the  second  series  we  are 
much  indebted  to  the  researches  of  Gregenbaur,  as  indeed  are  we  for  much 
that  has  been  worked  out  as  to  the  homologies  of  other  portions  of  the 
limbs.  According  to  him  the  most  constant,  simple,  and  typical 
arrangement  is  that  there  are  three  bones,  a  radial,  an  ulnar,  and  an  inter- 
medium, which  correspond  to  the  scaphoid,  unciform,  and  semilunar  bones 
of  human  anatomy.  The  pisiforme  he  excludes,  regarding  it  as  a  sesamoid 
bone  in  the  tendon  of  the  flexor  carpi  ulnaris.  The  tarsal,  scaphoid,  or 
navicular  has  no  homologue  in  the  hand  unless  we  include  the  exception- 
ally occurring  os  centrale  of  which  I  dissected  a  specimen  in  the  anatomical 
laboratory  of  the  London  Hospital  Medical  College.  It  would  appear  that 
this  bone  corresponds  to  the  os  centrale  together  with  the  detached  part  of 
the  scaphoid  in  amphibia,  reptiles,  and  in  some  mammals,  as  in  Simise  and 
Rodents.  This  central  bone  is  interposed  between  those  of  the  first  and 
second  row,  and,  more  directly,  between  the  scaphoid  and  lunar  and  the 
trapezium  and  trapezoid.  Many  circumstances  lead  to  the  belief  that  it  is 
rather  a  part  of  one  of  the  proximal  bones  than  really  an  independent 


HOMOLOGIES  OF  THE  LIMBS.  607 

structure.  Some  mammals  (the  camivora,  &c.)  have  the  scaphoid  and  the 
semilunar  united  into  one  in  the  adult,  the  scaphoidAunaVy  and  Flower 
has  shown  that  there  is  sometimes  in  the  young  dog  a  separate  ossific  centre 
in  the  distal  portion  of  the  scapho-lunar  which  corresponds  in  position  and 
connections  with  the  os  centrale  of  other  animals ;  and  Wilder  has  noticed 
the  same  occurrence  in  the  carpus  of  a  young  lion.  In  the  adults  of  these 
animals,  however,  this  portion  of  bone  becomes  completely  ossified  so  as  to 
form  the  scapho-lunar.  In  some  animals  the  proximal  part  of  the  os 
magnum  may  separate  and  form  an  os  centrale. 

Some  animals  possess  a  tenth  carpal  bone,  which  appears  to  correspond 
to  the  tubercle  of  the  scaphoid,  and  Gegenbaur  regards  this  as  the  tyjncal 
radial  sesamoid,  and  considers  that  the  tarsal  scaphoid  may  correspond  to 
this  along  with  the  os  centrale. 

The  astragalus  is  homologous  to  the  carpal,  scaphoid,  and  lunar  con- 
joined, or  to  the  radial  portions  of  these  bones. 

The  OS  calcis  is  believed  to  be  homologous  with  the  carpal  cuneiform, 
and  some  anatomists  tliink  that  it  includes  the  pisiform,  but  Allen 
Thomson  is  of  opinion  (diflfering  from  Gegenbaur  in  this  point)  that  any 
one  may  convince  himself  of  the  truth  of  this  latter  view  by  the  ins^)ection 
of  the  hand  and  foot  of  a  bear.  In  a  young  bear,  and  also  in  some  other 
animals,  the  enlarged  pisiforme  has  an  epiphysis  exactly  similar  to  that  on 
the  tuberosity  of  the  os  calcis,  and  this,  according  to  Allen  Thomson, 
refutes  the  view  that  the  pisiform  corresponds  to  the  calcanean  epiphyses. 

The  most  striking  difference  between  the  carpus  and  tarsus  seems  to  be 
that  in  the  former  the  os  centrale  disappears  during  normal  development, 
while  in  the  tarsus  it  remains  as  the  scaphoid.  In  the  hand  the  i>osition 
of  the  tarsal  navicular  is  taken  by  the  os  radiale,  which  undergoes  a  thicken- 
ing in  its  palmar  portion.  In  the  tarsus  the  intermedium  unites  with  the 
OS  tibiale,  which  is  homologous  with  the  os  radiale,  to  form  the  astragalus, 
whilst  in  the  hand  the  os  radiale  remains  separate  from  the  os  intermedium. 
The  tarsal  os  centrale  coalesces  also  with  the  astragalus. 

Table  of  the  Homologous  Bones  of  the  Upper  and  Lower  Limbs. 

Thoracic  limh.  Pelvic  limb. 

Scapula.  Iliam. 

Precoracoid.  Fabes. 

Coracoid.  Ischium. 

Glenoid  cavity.  Cotyloid  cavity. 

Clavicle.  Absent.  .   \Tf>V 

Humerus.  Femur.  -  v'  '^    '  4.Q 


Great  tuberosity.  Lesser  trochanter,    it:  *''*-' "^"^   •^ 

Small        „  Qreat 


chanter.    A. . '  ^^f  ^.^'  ;>^ 

oudyle.    t  J:      ^'^v^'ui    C 


External  condyle.  Internal  condyle,    t 

Radius.  Tibia.                               V--.     -..^ 

Ulna.  Fibula.                             ><"     ^''^ 

Carpus.  Tarsus.                                ^-     i* 

Metacarpus.  Metatarsus. 

PoUex.  Hallux. 

Phalanges  of  iingera.                                         Phalanges  of  toes. 
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Table  of  the  Homologous  Pabts  of  the  Scapula  aio)  Ilium. 

Scapula,  lUum. 

Suprasj^nouB  fossa.  Sacral  and  true  pelvic  surface. 

Infraspinous      ,,  Eiac  fossa. 

Subscapular       ,,  Gluteal  or  dorsal  surface. 

Vertebral  border.  Iliac  crest. 

Spine  and  acromion.  Ilio-pectineal  line  and  eminence  (P), 

Superior  angle.  Posterior  superior  spine. 

Interior      ,,  Anterior  superior  spine. 

Superior  border.  Posterior  or  ischial  border. 

External  or  glenoid  border.  Anterior  or  cotyloid  border. 

Table  of  the  Homologous  Bones  of  the  Caepus  and  Tabsus. 

(Modified  from  Gegenbaur.) 

Carpus,  Tarsus, 

Typical  names.  Nomenclature  of  Human  Anatomy,  Typical  names, 

Radiale  Scaphoid  1     a  gf-«j.«iu«     I  Tibiale. 

Intermedium  Lunar  (         tragaius     -j  intgyni^imj^ 

Ulnare  Oimeiform  i      q       .  .        j  Fibulare. 

Ulnare  sesamoideum  Pisiform  ^     u  c    cis       j  flbidare  sesamoideum. 

Centrale  ^Y' °.^,  ^_*f^?^^  i     Navicular     ^^^^^^^^' 


or  other  bone,  f      i^av^cumr  ^  ,p.^j^^  sesamoideum. 
Radia'e  sesamoideum         Part  of  scaphoid. 

Oarpale  I.                           Trapezium             Int.  cuneiform.  Tarsale  I. 

„      II.                          Trapezoid             Mid.         „  „      11. 

„      III.                        Magnum               Ext.         ,,  „      III. 

"      ^-  I  Unciform  Cuboid  |       "      ^• 

If  the  pisiform  be  left  out  of  consideration  as  a  carjxil  bone,  the  following 
scheme  represents  the  probable  homologies  according  to  Krause.* 

Carpus,  Tarsus. 

Radiale.  I  a  «       i 

Intennedium.  \  Astragalus. 

Ulnare.  Calcaneus. 

Centrale.  Navicular. 

Carpale  I.  Tarsale  I. 
„       II.  „       II. 

„     III.  „     m. 

„      IV.  „       IV. 

HOMOLOGIES  OF  THE  LIGAMENTS. 

These  offer  little  difficulty,  as  from  their  ix>sition,  relations,  and  deve- 
lopmental history  they  are  easily  made  out.  For  instance,  the  coraco- 
humeral  of  the  shoulder,  and  ischio-femoral  of  the  hip  correspond.  The 
ligament  between  the  radius  and  ulna  and  tibia  and  fibula,  the  annular 
ligaments  of  the  wrist  and  ankle,  and  the  deeper  ligaments  of  these  imrts 
and  of  the  hand  and  foot,  all  correspond.  The  piso-uncinate  ligament 
corresponds  to  the  exi)ansion  of  the  peroneus  longus  to  the  cuboid,  and  the 

*  Sabaticr*8  recent  work,  Cbmjmraison  des  ceintures  et  des  membres  anterienres  et  pas- 
tMeitres,  dans  la  serie  des  vertcbrces,  1S80,  contains  valuable  information  on  the  snbjnct  of 
limb  homologies. 
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tendon  of  this  muscle  to  the  reflected  part  of  the  piso-metacarpal  ligament. 
The  ligamentum  teres  of  the  hip  may  appear  to  offer  difficulty,  but  this  is 
solved  by  the  &ct  that  there  is  an  occasional  corresponding  ligament  in  the 
shoulder ;  there  is,  however,  nothing  homologous  to  the  crucial  ligaments  of 
the  knee  in  the  elbow.  The  orbicular  ligament  between  the  radius  and 
ulna  is  interarticular,  it  is  true,  but  does  not  correspond  with  the  crucials 
either  homologically  or  physiologically,  as  the  latter  connect  the  tibia  and 
femur,  whereas  the  orbicular  imites  the  two  bones  of  the  forearm.  I  have 
on  two  or  three  occasions  noticed  thickened  processes  of  the  synovial 
membrane  of  the  elbow,  passing  from  the  trochlea  in  front  and  behind  to 
the  margin  of  the  larger  ulnar  sigmoid  cavity.  These  may  be  analogous 
to  the  crucials,  but  I  can  scarcely  regard  them  as  homologous.  I  should 
state  that  two  of  these  subjects,  the  one  male  and  the  other  female,  were 
elderly,  and  it  may  be  supposed  that  these  processes  were  pathological,  but 
the  joint  surfaces  gave  no  obvious  indications  of  disease  ;  the  third  was  a 
younger  subject,  and  free  from  any  arthritic  mischief.  The  semilunar 
iibro-cartilages  of  the  knee  are  entirely  unrepresented  in  the  elbow,  and  it 
may  be  that  the  difference  of  function  of  the  upper  limbs,  due  to  our  up- 
right position,  has  caused  the  disappearance  of  structures  which  may  have 
existed  in  our  progenitors  which  (although  not  pointed  out  by  any  other 
anatomist  so  far  as  I  am  aware)  are  undoubtedly  homologous  to  them. 
For  instance,  in  the  dog  and  cat  the  lower  i)ortion  of  the  external  lateral 
ligament  forms  a  thick  fibro-cartilaginous  cap,  which  is  fixed  on  the  radius 
and  ulna  and  is  united  to  the  anterior  ligament  and  to  the  annular  orbi- 
cular ligament  of  the  superior  radio-ulnar  joint,  and  although  in  these 
animals  this  cap  completes  the  osteo-fibrous  ring  in  which  the  upper  end 
of  the  radius  revolves,  still,  being  interposed  between  the  humerus  and 
bones  of  the  forearm  it  must  act  as  a  buffer  in  the  same  way  as  do  the 
menisci  of  the  knee.  The  human  knee  joint  is  occasionally  divided  into 
two  parts,  an  outer  and  inner,  by  a  median  partition  of  synovial  membrane, 
and  this  condition  is  found  nonnally  in  some  lower  animals. 

MUSCULAR  HOMOLOGIES. 

Oeneral  Morphology. — In  most  of  the  lowest  vertebrates  and  in  early 
stages  of  human  foetal  development  the  muscles,  as  a  whole,  are  in  groups 
corresponding  closely  to  the  skeletal  ground  plan  of  the  organisation  of 
vertebrates.  Fishes  and  some  amphibians  possess  in  a  high  degree  the 
vertebrate  segmentation,  the  muscles  being  partitioned  into  zones  or  seg- 
ments termed  rnyotomes  by  divisions  or  partitions  called  sclerotomes, 
which  may  be  membranous,  cartilaginous,  or  bony,  and  which  pass  trans- 
versely from  either  side  of  the  vertebral  column  through  the  body  walls, 
and  correspond  in  position  and  number  of  segments  with  the  vertebrae 
and  ribs.  Tt  is  very  difficult  in  man  and  the  higher  animals  to  trace  the 
homologous  axial  muscles,  on  account  of  the  greater  degree  of  specialisation 
of  the  muscles  in  connection  with  the  limbs.  In  the  deeper  trunk-muscles 
however  the  typical  vertebrate  subdivision  may  be  traced,  but  in  the 
more  superficial  muscles  of  the  trunk,  and  especially  of  the  limbs,  por- 
tions of  the  myotomes  coalesce  so  as  to  form  muscles  of  greater  or  less 
length,  and  this  is  to  a  great  extent  due  to  the  extension  down  and  out- 
wards from  the  trunk  of  these  structures. 

BB 
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Professor  Huxley  has  named  the  two  sets  of  muscles  which  lie  above 
and  below  the  embryonic  vertebral  axis,  the  epi-  and  hypo-^keUtaly  re- 
spectively, and  these  terms  correspond  to  the  epaxwl  and  hypaxUd  of  other 
writers.  In  man  the  latter  group  is  little  developed,  and  is  chiefly  repre- 
sented by  the  nuchal  prevertebral  muscles,  and  by  the  transversus  abdominis. 
The  epaxial  muscles  are  divisible  into  a  dorao-lateral  and  ventro-lateral 
group.  The  former  consists  chiefly  of  the  long  and  short  erector  muscles 
of  the  spine  and  head,  and  in  the  latter  division  are  included  the  longi- 
tudinal muscles,  such  as  the  rectus  abdominis,  stemo-hyoid,  and  genio- 
hyoid. The  ventro-lateral  group  include  the  stemo-mastoid,  scalenes, 
intercostals,  and  flat  abdominal  muscles;  the  limb  muscles  also  come 
primarily  from  this  ventro-lateral  mass.  When  muscles  are  attached 
partly  to  the  trunk  and  partly  to  the  limbs  they  are  called  extrinsic^  but 
when  attached  entirely  to  the  limb  girdles  and  the  limb  segments  they 
are  termed  intrinsic. 

Homological  correspondences  are  found  not  only  between  individual 
muscles  and  muscular  groups  of  man,  but  also  between  human  muscles  and 
those  of  inferior  animals ;  but  as  their  attachments,  relations,  form,  and 
actions  vary  greatly  in  diflFerent  animals  in  consequence  of  the  diflferent 
functions  which  they  have  to  perform,  and  as  there  are  frequent  varieties 
in  the  same  species  and  often  in  the  same  individual,  the  exact  determin- 
ation of  the  homologies  is  a  matter  of  considerable  difficulty  and  is  conse- 
quently, at  present,  not  thoroughly  ascertained.  The  frequently  occurring 
muscular  varieties  in  man  taken  in  consideration  with  the  fact  that  they 
are  generally  repeated  in  the  same  form  or  some  modification  of  it,  points 
to  the  present  or  past  existence  of  some  fundamental  and  typical  form  in 
the  animal  series,  and  many  of  these  so-called  varieties  are  almost  exact 
representations  of  forms  which  exist  in  diflFerent  species  of  animals  lower 
in  the  scale.  I  believe  that  if  the  attachments,  forms,  and  relations  of  all 
these  so-called  varieties  were  regularly  noted  and  compared,  we  should  in 
a  short  time  possess  sufficient  data  to  be  able  to  trace  the  life-history,  and 
consequently  the  true  homologies,  of  the  muscular  system.  The  student 
must  be  awakened  to  the  fiEict  that  varieties  occur  in  the  lower  animals  sis 
well  as  in  man,  and  are  subject  to  a  similar  explanation. 

Special  Morphology. — In  the  pelvic  limb  there  are  two  muscles  of 
which  the  homologies  in  the  thoracic  appendage  have  not  yet  been  deter- 
mined: these  are  the  psoas  and  pyriformis.  The  former  passes  to  the 
pre-axial  antero-intemal  aspect  of  the  limb ;  the  other  to  its  post-axial  or 
postero-extemal  aspect.  The  bud-like  process  from  the  side  of  the 
embryo  receives,  probably,  an  enveloping  sheath  of  muscular  tissue  from 
the  ventro-lateral  division  of  the  epiaxial  group,  and  this  envelope  is  at 
first  a  simple  investing  infundibulum  or  funnel,  but  in  process  of  growth 
it  undergoes  segmentation  concurrently  with  the  breaking  up  of  the  bony 
parts  into  the  future  sections  of  the  limb.  The  superficial  fibres  of  this 
sheath  often  \ya^^  entirely  over  one  segment  to  more  distal  parts,  but  the 
deeper  fibres  piss,  usually,  from  one  segment  to  the  next.  Prof.  Humphry 
thinks  that  two  of  the  three  layers  into  which  the  axial  ventro-lateral 
group  divides  may  be  traced  into  its  limb  segments,  and  that  they  corre- 
spond to  the  external  oblique  and  superficial  jMit  of  the  internal  oblique 
layers.  In  the  thoracic  member  the  first  segment  of  this  muscular  sheath 
'~iger  and  its  parts  more  easily  recognised.     This  is  due  to  the  more 
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superficial  position  and  freedom  of  motion  of  the  shoulder  girdle,  but  the 
muscles  of  the  pelvic  girdle  are  not  differentiated  to  the  same  extent. 
The  superficial  lay^r  of  the  muscles  of  the  anterior  extremity,  which  may 
be  termed  the  axio-appendicular  group,  divides  at  the  shoulder  girdle 
into  three  chief  masses.  In  front  are  the  pectorales,  behind  and  above  are 
the  stemo-mastoid  and  trapezius,  the  latter  passing  as  the  deltoid  to  the 
humerus,  and  below  and  behind  is  the  latissimus  dorsi.  On  the  deep 
surface  of  this  last  muscle  are  its  occasional  scapular  attachment  and  the 
teres  major  and  minor,  and  beneath  the  trapezius  are  the  rhomboids. 
The  muscles  forming  this  layer  are  often  found  united  as  regular  structures 
in  some  of  the  lower  animals,  and  as  varieties  in  man,  but  the  majority 
of  these  latter  seem  to  be  reversions  to  a  fundamental  type.  The  fre- 
quently found  axillary  arches  or  muscular  loops  seem  to  indicate  an 
imperfect  segmentation.  The  pectoralis  major  in  a  few  of  the  lower 
animals  is  entirely  continuous  with  the  external  oblique,  but  in  man  it  is 
only  united  to  its  superficial  fibres.  In  animals  which  either  have  no 
clavicle  or  a  very  rudimentary  one,  the  stemo-mastoid  coalesces  with  the 
anterior  part  of  the  trapezius  and  runs  into  the  deltoid,  forming  a  mastoido- 
humeral  muscle.  In  man  it  is  in  close  relation  with  the  clavicular  portion 
of  the  pectoralis  major,  being  separated  from  it  only  by  the  clavicle. 

The  deep  layer  of  the  axio-appendicular  muscles  is  much  less  complete 
than  the  superficial,  and  is  attached  to  the  thoracic  girdle  in  two  divisions 
in  front  and  behind  the  glenoid  cavity.  In  the  former  position,  and 
attached  to  the  coracoid  process,  is  the  costo-coracoid  which  represents  the 
subclavius ;  and  in  the  latter  are  the  costo-scapular  group,  including  the 
serratus  magnus,  the  levator  anguli  scapulae,  and  the  omo-hyoid,  which 
are  attached  to  the  scapula.  In  the  lower  extremity  those  muscles  only 
which  pass  beyond  the  girdle  to  the  limb  are  found  distinct,  and  the  axio- 
appendicular  muscles  are  mainly  represented  by  the  abdominal  oblique 
muscles.  The  pectoralis  corresponds  with  the  gracilis ;  the  trapezio- 
deltoid  with  the  anterior  part  of  the  external  oblique  and  pectineus ;  the 
latissimus  dorsi  with  the  gluteus  maximus,  both  of  which  are  inserted 
into  the  post-axial  border  of  their  corresponding  limb.  The  pectineus 
and  gracilis  are  inserted  into  the  pre-axial  border,  but  the  former  seems 
to  consist  of  two  parts,  of  which  the  outer  may  correspond  with  the 
pectoralis  major  and  deltoid,  and  the  inner  with  the  subclavius.  The 
muscles  already  described  belong  to  the  extrinsic  group. 

The  intrinsic  muscles  include  all  the  others  pertaining  to  the  limbs, 
and  are  placed  in  groups  in  relation  to  its  several  segments,  and  correspond 
homologically  with  each  other.  They  are  situated  mainly  on  the  dorsal 
and  ventral  aspects  of  the  limbs,  are  on  the  pre-  and  post-axial  borders  of 
these  members,  and  are  flexors  and  extensors  or  pro-  and  retractors. 

Much  difficulty  exists  in  the  determination  of  the  muscular  homologies 
of  the  thoracic  and  pelvic  limbs,  more  especially  in  their  proximal  seg- 
ments, but  in  the  distal  segments,  the  muscles,  although  more  numerous, 
become  shorter  and  more  regular  in  their  arrangement,  and  consequently 
the  homologous  muscles  of  the  hand  and  foot  are  more  easily  made  out. 
In  the  proximal  segments  the  flexor  surfieLce  of  the  upper  limb  has  been 
twisted  forwards,  and  in  the  lower  limb  it  has  been  turned  backwards,  and 
this  increases  the  difficulty  of  homological  determinations,  and  the 
additional  &ct  of  the  preponderance  of  the  pre-axial  tibia  over  the  post- 
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axial  fibula  in  the  Recond  segment  of  the  pelvic  appendage,  as  opposed  to 
the  preponderance  of  the  upper  end  of  the  post-axial  ulna  over  the  pre- 
axial  radius,  further  increases  this  difficulty,  as  muscles  which  are  most 
probably  homologous  have,  as  a  consequence  of  this  difference  in  position, 
different  insertions.  In  cases  of  difficulty  the  homologies  may  jjerhaps 
be  determined  by  reference  to  the  origins,  some  of  which  are  fairly  con- 
stant. Thus  for  instance  the  triceps,  the  great  extensor  of  the  forearm, 
is  inserted  into  the  post-axial  ulna ;  while  the  quadriceps,  the  extensor 
of  the  leg,  is  inserted  into  the  pre-axial  tibia,  and  yet  the  justness  of  their 
homological  comparison  is  indicated  by  the  £ax;t  that  their  origins  are  from 
corresponding  portions  of  the  bone  segments. 

This  statement  as  to  the  muscular  origins  may  seem  to  contradict  what 
has  aheady  been  said  with  reference  to  the  homology  between  the  latissimus 
dorsi  and  the  gluteus  maximus,  as  the  former  does  not  arise  from  the 
shoulder  girdle  in  the  same  way  that  the  latter  does  from  the  pelvic  girdle ; 
but  other  considerations  have  led  to  the  belief  expressed,  and  the  student, 
instead  of  being  bewildered  and  discouraged  by  this  apparent  arbitrary  use 
of  determining  data,  must  recollect  that  various  causes,  some  superior  and 
others  inferior,  have  led  to  modifications  of  structure  which  can  only  be 
solved  by  recognising  the  various  processes  which  have  contributed  to  this 
apparent  difference  but  really  hidden  similarity. 


Tabl£  of  Homologies  of  the  Limb-muscles.    (Krause.) 
Thoracic  limb. 


Subflcapularis. 
Deltoid^  acromial  part. 
Coraco-brachialis. 
Suprars^natuB. 
Iiin*a-^inatu8. 
Teres  major. 
ff    minor. 


Quadrigeminus  brachii,'    short    head 

and  tendon. 
Quadrigeminus  sliort  head  and  aponeu- 
rosis. 
Quadrigeminus  long  head  and  tendon. 
Brachial  is  anticus. 
Triceps  brachii  and  anconeus. 

,y  ff      long  head. 

f,  ff      ext.  head  and  anconeus. 

,,  J,      middle. 

Subanconeus. 


Pelvic  linJb. 
Psoas  magnus. 
Uiacus.' 
Gluteus  maximus. 

Gluteus  minimus. 
,,        medius. 


Pyriformis. 
Bursalis. 

Obturator  externus. 
Quadrat  us  femoris. 
Tensor  fascia  latce. 
Sartorius. 
Gracilis. 
Semitendinosus. 

Biceps  femoris,  long  head. 


Semimembranosus. 
Hceps  femoris,  short  head. 
Quadriceps  femoris. 
Rectus  femoris. 
Vastus  internus. 

I,       ext.  and  crureus. 
Subcrureus. 
Pectineus. 
Adductor  longus. 

yy        breris. 

y,        minimus. 

,,       magnus. 

'  The  German  name  for  the  biceps. 
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Thoracic  limb. 
Supiiiator  lon^pis. 
Ext  carpi  radialis  loDgior. 
f,  „        brevier. 

,f  communis  digit oriim 
f,   minimi  digiti. 
„   carpi  ulnaris. 
Supinator  btevis. 
Ext.  08818  metacarpi  jpoll. 
,f   primi  internodii  poll, 
secundi 
indicia. 


Pelvic  limb. 


99 


W 


9* 


Flexor  carpi  ulnaris. 
Pronator  teres. 
Flexor  carpi  radialis. 

„      sublimis  dijr.  and  palmaris. 

„      profundus  diff. 

J,      longus  pollicis. 
Pronator  <juadratus. 
Variety.    Ext.  dig.  manus  brevis. 

Lumbricales. 
Abductor  pollicis  | 

a)ponens     „        ( 
ex.  brevis  pollicis. 
Adductor  pollicis. 
Abductor  min.  dig. 
Flex,  brevis  min.  dig. 
Opponens  min.  dig. 
Dorsal  Interosseous  I. 

II.    \ 


Ext.  longus  digi^onim. 
Peroneus  tertius. 
Peroneus  brevis. 

Tibialis  anticuB. 

Variety  of  ext.  hallucis  longus. 

Extensor  hall.  long. 

Triceps  sursd.* 

Peroneus  longus. 

Popliteus. 

Tibialis  posticus. 

Flex,  brevis  di^.  and  plantaris. 

„    longus  diff. 

,,  „    hallucis. 

Variety.    Pronator  pedis. 
Ext.  brevis  dig.  pedis. 
Quadratus  plantae.^ 
Lumbricales. 

Abductor  hallucis. 


99 


Palmar 

Dorsal 

Plantar 

Dorsal 

Plantar 


» 

99 
99 
99 
99 
99 


Flex.  brev. 
Adductor        ,, 
Abductor  min.  dig. 
Flex,  brevis  min.  dig. 
Opponens  min.  dig. 
Dorsal  Interosseous  I. 

II. 


I. 

III. 

II. 

IV. 

III. 


PUntar 

Dorsal 

Plantar 

Dorsal 

Plantar 


99 
99 
99 
99 
99 
99 


I. 

III. 

II. 

IV. 

III. 


Krause  omits  the  palmaris  brevis,  which  is,  however,  usually  unrepresented  in  the  hand. 


Table  of  Homologies  of  the  Limb-musoles.     (Allen  Thomson.) 

I.    Muscles  passtno  from  Tbunic  to  Limbs  or  their  Qirdles. 

Lower  Limb. 
1.    Lumbar  aponeurosis,  i^c. 

la,  b.  External  oblique. 


Upper  Limb,^ 

1.  Trapezius. 

la.  (Heido-mastoid  and  sterno-mastoid. 
16.  Rhomboids. 

2.  Levator  scapuhn. 
3a.  Serratus  magnus. 

3.  Latissimus  dorei.      ( 
3a.  Teres  major.  } 

4.  Pectoralis  major. 
4a.  Pectoralis  minor. 

46.  Subclavius    (second 
birds,  Rolleston). 

6.    Omohyoid. 

*  This  is  the  name  for  the  gastrocnemius  (two  heads)  and  soleus. 

'  Synonymous  with  flexor  aooessorins. 

'  The  numbers  affixed  to  the  several  muscles  in  the  two  columns  are  intended  merely  as 
a  means  of  focilitating  the  reference  from  one  to  the  other,  the  upper  limb  being  taken  as 
the  standard  of  comparison.  The  names  of  muscles  printed  in  italics  are  thoice  of  varieties 
more  or  less  frequently  found  in  human  anatomy. 


pectoral    of 


r  Internal  oblique. 
2,  2a.  i  Transversalis. 

[Quadratus  lumborum. 

i3.    Gluteus  maximus. 
.*3a.  Tensor  vaginie  femorls. 
4.    Gracilis.    Part  of  pectineus  P 
4a.  Ooccygeus? 
46.  Inner    or    deep  head  of  pectineus, 


r46.  L 

6.     P 


supplied    by 
(Rolleston)  P 


obturator     nerve 
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II.      MUSGLBB  1PA88IN6  XAINLT  FBOX  QlBDLE  TO  LlXB. 


6.    Deltoid 


r6fl. 
id   J  66. 


6ii.  Scapular  part. 
Clavicular  part. 


7.  Supra-spinatuB. 
7a.  Infra-sptnatuB. 
76.  Teres  minor. 

8.  SubscapulariB. 

9.  Coraco-brachialis. 

Cf  b,  c,   Uppet'f  middle  and  loicer 
parts. 

10.  Biceps  flexor  cubiti. 

a.  Scapular  head. 
6.  Coracoid  head. 
c.  Humeral  head, 
lOd,  Brachialis  anticus. 

11.  Triceps  extensor  cubiti. 

a.  Scapular  head. 

6.  External  humeral  head. 


e.  Internal  humeral  head. 


6a.  Sartorius. 

)66.  Pectineus,  outer  head  supplied  by 
anterior  crural  nerve  (Rolleston). 
7.    Obturator  internus  P 
7a.  Iliacus. 

76.  IliacuB  minor  (Luschka). 
g       j  Gluteus  medius. 
(  Gluteus  minimus. 

9a,  6,  c.  Three  adductors,  with  perhaps 
obturator  extemus. 

r  Ischial  head  of  biceps  femoris. 
10a,  6.    X  Semimembranosus. 
I  Semitendinosus. 

10c.  Femoral  bead  of  biceps  femoris. 

11.    Quadriceps  extensor  cruris. 
a.  Rectus  femoris. 
6.  Vastus  extemus. 

),,      internus. 
Crureus. 


IIL 


11. 
12. 
13. 
14. 


Muscles  fassivo  over  Elbow  Am)  Ekee  Joints,  and  acting  on  the  relative 

POSITION  OF  THE  BONES  OF  THE  FOBBABH  AND  LOWEB  LBG. 


Upoer  lAmh, 
Supinator  radii  longus. 
„  „    brevis. 

Pronator       „    teres, 
quadratus. 


i> 


Loiver  Limb. 

11.  ? 

12.  ? 

13.  Popliteus. 

14.  Peroneo^alcaneua  internus  (Macalister). 


IV.    Muscles  passing  over  Wrist  and  Ankle  Joints. 
A.  To  the  carpue  and  metacarpus  or  to  the  tarsus  and  metatarsus. 


16.    Extensor  carpi  radialis  longior. 


15a. 
156. 

16. 
17. 
18. 


„        brevier, 
ossis  metacarpi  pollicis. 


>» 


carpi  ulnaris. 
Flexor  carpi  radialis. 
ulnaris. 


it 


»} 


19.    P 


16.    Tibialis  anticus. 

166.  Extensor  ossis  metatarsi  haUucis,  or 
with  the  preceding  muscle. 

16.  Peroneus  tertius. 

17.  Tibialis  posticus. 

18.  Peroneus    brevis,    and    in    intrinsic 

muscles  of  the  calf. 
10.    Peroneus  longus. 


B.  To  the  digital  phalanges. 


20. 

20a. 

21a. 

iJl6. 

21c. 


Extensor  com.  digit,  longus. 

secundi  intemod.  poll, 
primi  interned,  poll, 
mdicis. 
minimi  digiti. 

22.  Flexor  digitorum  profundus. 
22a.       „       longus  polhcis. 

23.  „       digitorum  sublimis. 

24.  Palmaris  longus. 


20.    Extensor  com.  digit,  long. 
20a.  „       long,  hallucis. 

21a.  First  slip  of  ext.  brevis  digit. 
216.  Second  slip  of  ext.  brevis  digit 
21r.  Occasional  slip  of  peroneus  tertius. 

22.  Flexor  digitorum  longus. 
22a.         „     longus  hallucis. 

23.  „     digitorum  brevis. 

24.  Plantaris,  and  flexors  P 


26.    Extensor  communis  digitorum  brevis . 


V.  MUSCLBB  CONFINED  TO  THE  HaND  AND  FoOT. 

r  Tendons  of  extensores  secundi  inter- 1 

26.  \     nodii  pollicis,  indicis,  and  minimi  > 

I     digiti.  J 

26.  Abductor  pollicis. 

27.  Flexor  brevis  pollicis,  inner  head. 

a,  outer  head. 


26.  Abductor  hallucb. 

27.  Flexor  brevis  hallucis. 
27a.  Adductor  hallucis  obliquus. 
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V.    MVSCLEB  CONFEETED  TO   THE  HaND   AHD  FoOT— COfl/mUM?. 


276.  Opponens  pollicis. 
28.    Adductor  poUicif*. 
20.    TendoDB  of  flexor  profundus  digi-  ) 
torum.  I 

30.  PalmariB  brevis. 

31.  Abductor  minimi  digiti. 

32.  Flexor  brevis  minimi  digiti. 

33.  Opponens  minimi  digiti. 

34.  Interossei,  dorsal  and  palmar. 

a.  Radialis  secundi  digiti  (dors.) 
h.  Ulnaris  sec.  dig.  (palm.) 

c.  Radialis  medii  (dors.) 

d.  Ulnaris      ,,  „ 

e.  Radialis  quarti  (palm.) 
/.  Ulnaris  quarti  (dors.) 
g,  Radialis  quinti  (palm.) 

35.  Lumbricales  quatuor,  radiales  sec.  ) 

tert.  quart,  et  quint,  digit.  | 


276.  Opponens  haUucis, 

28.  Trans\'er8us  pedis. 

29.  Flexor  communis  digitorum  brevis. 


SO. 
31. 
32. 
33. 
34. 


36. 


Abductor  quinti  di^ti. 

Flexor  brevis  quinti  digiti. 

Opponent  quinti  digiti, 

Interossei,  dorsal  and  plantar. 
a.  Tibialis  secundi  aigiti  (dors.) 
6.  Fibularis  sec.  dig.  (dors.) 

c.  Tibialis  tertii  (plant.) 

d.  Fibularis  tertii  (dors.) 

e.  Tibialis  quarti  (plant.) 
/.  Fibularis  quarti  (dors.) 
V*  Tibialis  quinti  (plant.) 

Lumbricales  quatuor,  tibiales  sec.  tert. 
quart,  et  quint,  digit. 


The  above  tables  sufficiently  explain  the  majority  of  the  corresponding 
muscles,  especially  if  one  compare  their  respective  origins  and  insertions ; 
but  others  require  some  further  explanation. 

The  triceps  humeri  and  quadriceps  femoris  are  homologous  according 
to  the  following  plan : — 


Upper  extremity. 

Triceps,  long  head 

middle  bead 

external  head  and  anconeus 


>» 


It 


Lower  extremity. 

Rectus  femoris. 

crureus  and  vastus  extemus. 
vastus  intemus. 


The  difference  between  the  arm  and  the  leg  is  shown  by  the  fact  that 
the  deepest  fibres  of  the  vastus  intemus,  which  corresjwnds  to  the  anconeus, 
pass  with  the  others  to  be  inserted  into  the  tibia,  whilst  in  the  arm  the 
anconeus  is  separated  from  the  external  head  of  the  triceps,  and  is  inserted, 
independently,  into  the  ulna. 

The  biceps  brachii  is  homologous  to  the  combined  semitendinosus, 
semimembranosus,  and  long  head  of  the  biceps.  Krause  says,  that  more 
accurate  dissections  tend  to  show  that  it  is  four-headed  and  resembles  the 
quadrigeminus  capitis  or  stemo-mastoid,  and  that  it  should  be  called  the 
quadrigeminus  brachii,  because  ^t  possesses  four  independent  portions 
represented  in  the  following  plan  : 

Upper  limb, 

Quadrigeminus  brachii.  ( 

Short  head  and  aponeurosis.    ) 
Short  head  and  tendon. 

Long  head  and  tendon.  I 


(Viraco-ulnaris. 
,,      radialis. 
Gleno-radialis. 


Long  head  and  aponeurosis.  Gleno-ulnaris. 


Lower  limb. 

Biceps  femoiisy  long  head. 

Semitendinosus. 

Semimembranosus  and  its 
tibial  tendon. 

Is  either  absent  or  repre- 
sented, through  the  union 
at  their  origins,  of  the 
semimembranosus  and 
long  head  of  biceps. 


The  space  at  the  bend  of  the  elbow  corresponds  morphologically  with 
the  popliteal   space,  but  the  latter  is  diamond-shape  and  the  former 
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triangular.  In  this  trigonum  cuhitale  are  found  the  termination  of  the 
brachial  artery  and  the  median  nerve,  \7herea8  the  popliteal  artery  and 
nerves  are  found  in  the  x>opliteal  region.  The  pronator  teres  corresponds 
in  its  origin,  course,  and  action  with  the  popliteus,  and  this  homology  is 
occasionally  rendered  more  striking  through  the  occurrence  of  a  sesamoid 
bone  in  the  tendons  of  both  muscles.  The  lower  end  of  the  brachial 
artery  lies  on  the  dorsal  or  ext-ensor  side  of  the  pronator  teres,  but  the 
jiopliteal  lies  behind  and  on  the  flexor  side  of  the  jwpliteus,  which  makes 
it  more  probable  that  only  the  ulnar  head  of  the  pronator  teres  is  homolo- 
gous with  the  popliteus.  The  peroneus  brevis  has  some  similarity  in  its 
insertion .  to  the  extensor  carpi  ulnaris,  but  the  difference  between  their 
origins  will  only  permit  of  an  homology  if  one  assume  that  the  origin  of 
the  peroneus  brevis  originally  extended  proximally  to  the  external  femoral 
condyle.     Some  varieties  of  both  muscles  lend  support  to  this  view. 

The  palmaris  longus  and  plantaris  appear  to  be  homologous,  but  require 
further  consideration.  In  the  hare  the  plantaris  is  a  strong  muscle,  but 
this  animal  does  not  possess  a  flexor  sublimis  digitorum ;  however,  the 
palmaris  may  be  conceived  as  a  separate  muscular  band  of  the  flexor 
digifenmi  sublimis,  so  that  the  flexor  sublimis  digitorum,  palmaris,  and 
plantaris  may  be  considered  together  as  being  homologous  with  the  flexor 
brevis  digitorum. 

The  similarity  between  the  small  special  muscles  of  the  hand  and  foot 
is  obvious.  The  ab-  and  adductors  may  be  considered  as  specially 
developed  interosseous  muscles.  The  short  flexors  of  the  fingers  and  toes 
lie  comparatively  deep,  and  have  no  relation  to  the  flexor  brevis  digitorum. 
The  opix)nens  poUicis  of  the  hand  appears  to  be  absent  in  the  foot,  but 
this  is  really  not  the  case,  as  it  is  represented  through  a  bundle  of  fibres  of 
the  abductor  hallucis. 

Tlie  interosseous  muscles  of  the  hand  and  foot  are  homologous  with  the 
exception  that  the  first  palmar  interosseous  is  attached  to  the  ulnar  side  of 
the  second  finger,  whereas  the  first  plantar  interosseous  is  fixed  on  the 
tibial  side  of  the  third  toe ;  conversely,  the  second  dorsal  interosseous  of 
the  hand  is  inserted  on  the  radial  side  of  the  third  finger,  biit  the  second 
dorsal  interosseous  of  the  foot  is  attached  to  the  fibular  side  of  the  second 
toe.  These  differences  have  been  explained  by  supposing  that  the  long 
axis  of  the  hand  passes  through  the  phalanges  of  the  middle  finger,  but 
in  the  foot  through  those  of  the  second  toe ;  these  variations  indicate  gaps 
in  our  present  knowledge  of  the  corresponding  muscles  of  the  upper  and 
lower  limbs. 

Nerve  distribution  would  probably  give  the  simplest  explanation  of 
these  different  relations  between  the  interossei  of  the  hand  and  foot, 
especially  if  the  thumb  and  great  toe  be  considered  not  to  be  homologous 
with  each  other.  In  this  view  the  hallux  would  represent  the  thumb  and 
index  finger  together,  the  little  finger  would  correspond  to  the  fourth  toe, 
and  the  fifth  toe  would  represent  a  sixth  ray.  Originally  there  were  six 
digits  in  the  hand  and  foot,  the  sixth  j)ersists  in  the  foot  and  disappears 
entirely  in  the  hand.  The  first  and  second  are  represented  in  the  upper 
limb  by  the  thumb  and  index  finger,  and  below  by  the  great  toe.  This 
view  is  supported  by  phylogenetic  facts,  so  that  in  apes  the  phalanges  of 
the  third  foot-digit  is  that  one  which  possesses  two  dorsal  interossei, 
instead  of  the  second  one,  as  in  man. 
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Dr.  D.  J.  CunDinghaniy  in  the  October  number  of  the  *  Journal  of 
Anatomy  and  Physiology,'  in  an  article  on  The  Relation  of  Nerve-supply 
to  Muacle^homology,  while  agreeing  in  the  main  with  Euge's  views  as  to 
the  importance  of  nerve-supply  in  determining  muscle  homologies,  differs 
from  him  as  to  its  infallibility,  and  says  *  that  the  doctrine  of  the  invari- 
able relation  between-ner\'e  supply  and  muscle  homology  is  an  erroneous 
one  and  contrary  to  existing  fact.  The  value  of  this  feature,  however,  in 
the  determination  of  the  history  of  a  muscle  cannot  be  overrated.  Indeed, 
it  is  equalled  in  imj)ortance  only  by  the  "  insertion."  I  am  tempted  to 
bring  forward,  from  human  anatomy,  an  illustration  to  show  its  importance, 
and  how,  if  attention  had  been  paid  to  it,  a  more  consistent  nomenclature 
might  have  been  employed.  I  refer  to  the  short  muscles  of  the  thumb. 
In  our  text-books  these  are  described  as  consisting  of  an  abductor,  a  flexor 
brevis  (comi)osed  of  a  superficial  and  a  deep  head),  an  op^>onens,  and  an 
adductor.  The  opponens  may  be  left  out  of  count,  seeing  that  it  is  a 
derivative  from  the  outer  head  of  the  flexor  brevis.*  These  muscles  are 
supplied  by  the  median  and  ulnar  nerves.  The  median  gives  branches  to 
the  abductor  and  the  outer  head  of  the  flexor  brevis.  The  ulnar  supplies 
the  adductor  and  deep  head  of  the  flexor  brevis. 

*  If  we  now  turn  to  the  foot,  we  find  that  both  heads  of  the  flexor 
brevis  and  the  adductor  of  the  great  toe  are  supplied  by  the  internal 
plantar,  which  is  the  median  of  the  pes,  whilst  the  adductor  and  trans- 
versalis  pedis  are  furnished  with  twigs  from  the  external  plantar  or  ulnar 
of  the  foot.  Here  there  is  a  marked  discrepancy,  but  it  is  only  an 
apparent  one.  The  truth  is,  that  the  adductor  pollicis  is  the  serial  homo- 
logue  of  the  transversus  pedis,  and  the  deep  head  of  the  flexor  brevis 
pollicis  the  serial  homologue  of  the  adductor  hallucis.  The  abductor  and 
outer  head  of  the  flexor  brevis  pollicis  correspond  with  the  abductor  and 
inner  head  of  the  flexor  brevis  hallucis.  But  where  is  the  true  inner  head 
of  the  flexor  brevis  pollicis  ?  This  is  a  muscular  slip,  which  is  almost  in- 
variably present,  but  owing  to  the  great  development  of  the  adductors  it 
has  been  thrust  deei)ly  into  the  palm.  It  is  in  the  interoaaeita  primus 
volaris  of  Henle. 

*  liastly,  it  is  not  at  all  unlikely — indeed,  that  it  is  highly  probable — 
that  the  sources  in  the  brain  or  spinal  cord  from  which  the  nerve  fibres 
destined  for  the  supply  of  a  certain  muscle  are  derived,  are  invariably  the 
same.  Of  this,  however,  we  have  little  proof.  It  is  a  matter  of  certainty, 
as  we  have  seen,  that  these  fibres  may  adopt  different  nerve  strands  in 
order  to  reach  the  muscle.  Even  in  the  human  body  great  numbers  of 
examples  of  this  may  be  quoted.  Thus  the  long  buccal  nerve  has  been 
observed  by  Professor  Turner  to  proceed  from  the  superior  maxillary 
division  of  the  fifth ;  again,  every  demonstrator  of  anatomy  has  observed 
the  descendens  noni  taking  its  origin  from  the  vagus  instead  of  the  ninth 
nerve ;  and  the  frequency  of  the  accessory  obturator  and  the  accessory 
plu-enic  nerves  is  a  fact  of  common  knowledge.' 

Professor  RoUeston  *  was  one  of  the  first,  to  recognise  the  importance 
of  nerve  supply  as  more  important  than  the  position,  attachments,  and 
relations  in  determining  the  homologies  of  muscles;  and  Bischoff,  ten 

*  Rage,  Morph,  Jahrh.,  1878,  p.  137. 

'  *  On  the  Homologies  of  certain  of  the  Muscles  connected  with  the  Shoulder-girdle.'^ 
Tramaotumi  of  JAnme^n  Socieiy,  yoI.  xxvi. 
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years  ago,  pointed  out  the  serial  homologies  between  the  short  muscles  of 
the  thumb  and  great  toe  in  his  elaborate  memoir  on  the  Hylobates 
leudscita,  but  Dr.  Cunningham  arrived  independently  at  the  same  results, 
through  his  researches  into  the  comparative  anatomy  of  the  intrinsic 
muscles  of  the  foot. 

Comparative  Table  of  Muscular  Homologies  op  the  Shoulder  and  Pelvic 

Girdles  in  Man  and  the  Superior  Mammals.' 

First  Category. — Muscles  connecting  the  two  Girdles  to  the  Trunk. 


Shotdder  girdle, 
Ext.  intercoetals. 
Int.  „ 

TriaDgularis  stemi. 
0.  Prestemal  aponeurosiB 

(stemo-costai,  supracostal). 
Scalenes  and  cervical  intertransverse. 
Trapezius. 
Rhomboids. 
Levator  angoli  scapulsB. 


Pelvic  girdle, 
Ext.  oblique  of  abdomen. 
Int.        „  „ 

Transversus         ,, 
Kectus  and  pyramidalis. 


Omohyoid. 
Serratus  magnus 
Pectoralis  minor. 


.i 


0.  Subdeltoid  aponeurosis  (part). 


QUadratuB  lumborum. 
0.  Lumbar  aponeurosis. 

0.  Ilio-lumbar  ligaments,  superior  and 
inferior. 

o.  Interosseous  sacro-iliac  ligaments. 

Pubic  and  aponeurotic  part  of  levator 

ani  and  ischio-coccjgeus. 
Sciatic  part  of  levator  ani 


Second  Oategort. — Muscles  connecting  the  Upper  Segment  of  the  Limb  either 

TO  THE  Trunk  or  Girdle  or  to  both. 


Pectoralis  major. 

Trapezius  (clavicular  part). 

Deltoid  ^  „  „ 

Sterno-mastoid. 

(Mastoido-humeral  of  non-clavicu- 
late  mammals.) 

0.  Superficial      cervical     aponeurosis 
(part). 

Subscapular  (part  in  the  foasa  of  ante- 
rior scapulum). 

Subscapular  (part  in    pojsterior    sca- 
pulum). 

Teres  minor. 

Supra  and  infra-scapular. 
Latissimus  dorsi. 
Teres  major. 

Deltoid  (part). 

,,       (subspmous  part). 


>» 


(spinal  part). 
Precoraco-bracbial. 


0. 


Pyramidalis. 

Psoas  magnus. 

Psoas  minor. 

Iliacus. 

r  Sciatic  part. 
Obturator  int.  \  Pubic      „ 

[iliac        „ 

{Sciatic  part. 
Pubic      „ 
Iliac  (gluteus  minimua). 
Gluteus  medius. 


I  Gluteus  maximus. 
)  Tensor  fasciie  lat«. 
0.  Superficial  aponeurosis  of  gluteus 
medius. 

0. 

fPectineus. 

J  Superficial  adductor  longus  (second). 

\  Smdl  deep  adductor. 

j  Adductor  magnus. 

(  Quadratus  femoris. 


*  According  to  A.  Sabatier,  CntftparaUon  de$  ceintvres  et  deg  memhrei  anthieur$  et 
pottMeitrt  dan*  la  sMe  de$  veHehrh,  1880,  p.  321.  o  =  either  absence  or  is  followed  by  the 
orobablc  representative. 
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Thied  Caibgort. — Muscles  coNirECTiiia  the  second  Livb  Segment  to  the  Givdle. 

Shoulder  girdle.  Pelvic  girdle. 

Short  head  of  biceps.  Gracilis. 

Long       „       triceps.  Long  head  of  triceps. 

I  Rectus. 
Sartorius. 
SemitendiDosus. 
Semimembranosus. 

Fourth  Category. — Muscles  connecting  the  first  and  second  Livb  segments. 

Vastus  extemus  brachialis.  Inner  head  of  vasti. 

,,      intemus         „  Outer  ,, 

Brachialis  anticus.  Short  head  of  biceps. 

0.  In  man ;    the  radial  part  of  the  Popliteus. 

anterior  brachial  in  other  mammals. 

HOMOLOGIES  OF  THE  BLOOD-VESSELS. 

Only  a  general  correspondence  can  be  established  between  the  blood- 
vessels of  the  upper  and  lower  limbs.  Tliis  is  partly  due  to  the  want  of 
more  exact  knowledge  of  their  development.  In  early  foetal  life  there  are 
no  distinct  large  vessels,  the  parts  being  nourished  through  vascular  net- 
works, and  it  is  by  the  enlargement  of  one  or  more  of  these  that  the  main 
arterial  and  venous  trunks  of  the  limbs  are  developed,  and  this  takes  place 
in  a  diflFerent  direction  in  the  thoracic  and  pelvic  members,  which  causes 
the  somewhat  different  appearance  of  these  structures  in  the  adidt. 

The  analogy  between  the  brachial  and  femoral  arteries  is  clear,  but  they 
are  not  homologous.  The  brachial  is  represented  in  the  lower  limb  by  the 
small  ischial  branch  of  the  sciatic  artery.  At  first  this  branch  anastomoses 
with  the  popliteal  through  the  superior  articular,  and  thus  the  popliteal  is 
homologous  with  the  lower  parts  of  the  brachial  as  well. 

In  the  forearm  and  leg  the  vessels  appear  to  be  homologous,  but  they 
are  in  reality  rather  analogous  than  homologous,  the  radial  representing 
the  anterior  tibial,  the  ulnar  the  posterior  tibial,  and  the  common  interos- 
seous the  peroneal. 

Physiologically,  these  vessels  corres^xjud  in  fulfilling  a  similar  function, 
which  is  to  sujjply  certain  sections  of  their  respective  limbs  with  blood, 
but  their  positions  and  relations  are  different.  The  anterior  and  posterior 
circumflex  in  the  arm  are  analogous  to  the  external  and  internal  circumflex 
in  the  thigh,  but  not  homologous.  The  brachial  artery  divides  into  the 
radial  and  ulnar ;  the  latter  corresponds  to  the  archipterygium,  the  former 
to  the  first  secondary  ray,  radius,  radiale,  trapezium,  and  bones  of  the 
thumb. 

The  common  interosseous  belongs  to  the  second  secondary  ray,  i.e.  to 
the  intermedium,  trapezoid,  and  index  finger.  The  tliird  and  fourth 
secondary  rays  and  their  corres^wnding  fingers  are  nourished  chiefly  through 
the  third  and  fourth  palmar  digitals. 

In  the  lower  limb  the  anterior  tibial,  up  to  the  point  where  the 
malleoli  are  given  oflF,  represents  the  radial.  The  common  and  posterior 
peroneal  and  lower  part  of  the  posterior  tibial  represent  the  ulnar.  The 
anterior  peroneal  corresponds  to  the  anterior  interosseous,  but  the  posterior 
interosseous  of  the  forearm  is  represented  by  the  anterior  tibial.  The 
posterior  tibial  may  be  considered  as  a  vessel  which  has  gradually  received 
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its  blood  from  three  diflFerent  sources :  first,  from  the  peroneal,  secondly 
fix)m  a  saphena  artery^  which,  as  comparative  anatomy  teaches,  is,  in  the 
foot  of  many  mammals,  the  direct  continuation  of  a  vessel  running  superfi- 
cially and  accompanying  the  saphena  vein.  This  vessel  has  no  homo- 
logue  in  the  hand,  unless  an  occasionally  occurring  branch  which  accom- 
panies the  cephalic  vein  (a  superficial  radial),  and  either  joins  the  radial 
proper  or  is  continued  into  the  hand,  be  considered  as  such.  Thirdly,  the 
saphena  artery  having  disappeared,  and  the  peroneal  and  posterior 
malleolar  having  diminished  in  size,  the  lower  part  of  the  posterior  tibial 
derives  its  blood  directly  from  the  upper  part  of  the  same  vessel,  which 
part  is  homologous  to  the  radial.  Thus  is  explained  the  correspondence  in 
size  between  the  homologous  posterior  interosseous  of  the  forearm  and  the 
anterior  tibial,  whilst  the  dorsal  artery  of  the  foot  corresponds  to  the 
termination  of  the  radial ;  but,  as  already  said,  the  upper  part  of  the  poste- 
rior tibial  is  homologous  to  the  radial. 

Comparative  anatomy,  as  well  as  the  positions  and  relations  of  the 
vessels  in  man,  and  the  homologies  between  the  bones  and  muscles  of  the 
two  limbs,  tends  to  confirm  the  above  views  of  the  arterial  homologies,  and 
the  study  of  varieties  strengthens  this  explanation.  For  instances  not  a 
few  are  known  in  which  the  sciatic  is  directly  continued  into  the  popliteal 
(a  posterior  femoral),  whilst  the  femoral  was  undeveloped,  the  main  artery 
of  the  lower  limb  coursing  in  its  original  normal  position  with  the  sciatic 
nerve,  which  latter  is  homologous  with  the  median  and  ulnar  nerves.  (In 
birds  the  femoral  is  a  continuation  of  the  sciatic.)  According  to  this,  the 
femoral  corresi^nds  to  the  superior  profunda  which  runs  with  the  musculo- 
spiral  nerve,  and  which  is  homologous  to  the  anterior  crural  nerve. 

As  illustrative  of  the  varieties  of  the  arteries  of  the  leg,  may  be  men- 
tioned the  fact  that  when  the  posterior  tibial  is  diminished,  a  large 
peroneal  takes  its  place.  If  the  posterior  tibial  be  absent,  the  peroneal 
not  only  gives  off  branches  which  come  usually  from  the  posterior  tibial, 
but  even  in  its  course  and  distribution  takes  the  place  of  the  missing 
artery.  Should  the  anterior  tibial  be  small  and  terminate  in  the  leg,  its 
resemblance  to  the  dorsal  or  posterior  interosseous  of  the  forearm  is  more 
striking.  The  common  and  anterior  interosseous  are  not  represented  in  the 
lower  limb. 

The  anastomoses  around  the  elbow  and  knee  joints  are  homologous 
and  analogous,  as  are  those  around  the  wrist  and  ankle.  The  palmar  and 
dorsal  interossei  of  the  hand  and  foot  correspond,  as  do  the  carpal  and 
tarsal  dorsal  arches,  but  there  is  no  superficial  plantar  arch  corresiX)nding 
to  the  sujierficial  palmar,  although  the  deep  palmar  and  plantar  arches 
correspond.  The  peroneal  artery,  which  is  homologous  with  the  ulnar, 
bends  at  a  right  angle  towards  the  tibia,  then  passes  downwards  also  at  a 
right  angle  and  returns,  in  the  sole,  in  an  arched  manner,  so  as  to  end  in 
the  commencement  of  the  plantar  arch.  In  this  way  the  commencement 
of  this  arch  is  placed  in  the  direction  of  the  course  of  the  artery. 

The  superficial  palmar  arch  is  sometimes  represented  in  the  foot  by  a 
variety  known  as  the  superficial  plantar  arch.  Normally,  this  is  absent, 
because  the  homologue  of  the  superficiales  vote  is  much  diminished  or 
absent  in  the  foot  (probably  as  a  consequence  of  the  growth  of  the  os  calcis), 
and  this  vessel  is  only  represented  in  the  foot  by  the  termination  of  the 
posterior  peroneal. 
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Table  of  Homologous  Limb  Arteries. 


thoracic  limb. 


Brachial. 


Superior  profunda. 

Anterior  circumflex. 
Median  collateral.* 
Posterior  circumflex. 
Anastomoees  round  elbow. 
Radial. 

Ulnar. 

Ulnar  metacarpal. 

Dorsal  or  posterior  interosseous. 

Anterior  carpal  arch. 

Posterior    „        „ 

Dorsal  interosseous. 

„     digital. 
Deep  palmar  arcb. 
Palmar  interossei. 

„       digital. 


Pelvic  litnb, 
\  Isclyal  branch  of  the  sciatic  and  popliteal 
)      artery. 

j  Femoral  and  its  musculo-articular  branch 
I      in  vast.  int.  and  anastomotica  magna. 

External  circumflex. 

Descending  branch  of  ext.  cirflex. 

Internal  circumflex. 

Anastomoses  round  knee. 

Posterior  tibial  in  leg. 

iConunon  peroneaL 
Posterior  tibial  in  foot. 
Posterior  ^roneaL 
Anterior  tibial,  in  leg. 
Anastomoses  around  os  calcit«. 
Dorsal  tarsal  arch. 
„     interosseous. 
„     digital. 
Plantar  arcb. 

interossei. 
digital. 


If 


If 


The  Vei7i8  partake  of  the  homologies  of  their  corresponding  arteries. 
The  superficial  veins  of  the  forearm  and  arm,  viz.  the  median  basilic,  the 
median  cephalic,  the  cephalic,  and  basilic  represent  together  a  large  vein, 
which  Bardeleben  regards  as  the  venapriTicepsbrachii  and  compares  with 
the  internal  saphena.  The  external  saphena  is  then  homologous  with  the 
basilic  in  the  forearm,  and  the  cephalic  in  the  arm  is  regarded  as  a  down- 
ward running  branch  of  the  princeps  brachii,  which  is  represented  in  the 
thigh  by  a  femoro-popliteal  vein.  This  communicates  in  the  popliteal 
space  with  the  popliteal  and  internal  sajjhena  veins,  but  this  does  not 
explain  the  course  and  varieties  of  the  upper  part  of  the  cephalic  vein 
which  sometimes  forms  a  ring  around  the  clavicle  and  anastomoses  with 
the  external  jugular. 


Table  of  Homologies  of  the  Limb  Veins. 


Thoracic  limb. 
Cephalic,  in  forearm. 
Median. 
Basilic,  in  arm. 

,f      in  forearm. 
Cephalic,  in  arm. 


I 

} 


Pelvic  limb. 

Internal  or  great  saphena. 

External  saphena. 
Femoral  and  popliteal. 


The  homologies  of  the  Limb  Lymphatics  are  sufficiently  obvious.  The 
superficial  and  deep  lymph  vessels  corresjwnd  in  the  main,  the  elbow  and 
j)opliteal  glands  respond  to  each  other,  except  that  the  latter  are  more 
numerous,  and  the  axillary  and  inguinal  glands  also  answer  to  each  other 
in  receiving  the  returned  lymph  from  the  limb  and  partly  from  the  trunk. 

*  This  is  a  branch  of  the  superior  profunda  or  profunda  brachii,  which,  however,  is  not 
homologous  with  the  profunda  femoris. 
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HOMOLOGIES  OF  THE  LIMB  NERVES. 

Homologous  muscular  and  skin  regions  are  supplied  by  homologous 
nerves,  but  if  nerve'  plexuses  jDe  traced  through  their  nerve  fibres  and 
bundles  to  their  nerve  trunks  and  towards  the  spinal  cord,  important 
diflferences  will  be  found,  because  the  arrangement  of  these  fibres  and 
bundles  is  different  in  the  two  limbs.  It  is  easy  to  homologise  the 
smaller  and  peripheral  branches,  but  the  larger  trunks  require  some 
explanation. 

The  median  and  internal  plantar  are  homologous,  as  they  correspond  in 
the  hand,  and  the  forearm  and  arm  portions  of  the  median  are  represented 
in  the  leg  and  thigh  by  the  posterior  tibial  and  sciatic.  The  musculo- 
spiral  is  partly  homologous  with  the  anterior  crural,  as  they  supply,  res2>ec- 
tively,  the  extensors  of  the  arm  and  thigh.  On  the  other  hand,  the 
sensitive  fibres  of  the  nerve  of  the  leg,  which  is  homologous  to  those  of 
the  ulna,  i.e.  the  posterior  tibial,  distribute  themselves  through  the 
posterior  tibial  and  peroneal,  and  although  the  latter  has  a  similar  relation 
to  the  head  of  the  fibula  that  the  ulnar  has  to  the  olecranon,  yet  their 
further  course  is  quite  diflFerent,  as  the  peroneal  joins  the  sciatic  and  the 
ulnar  remains  distinct  along  the  whole  of  the  arm.  The  fibres  which  are 
homologous  to  the  palmar  branches  of  the  ulnar  nerve  aie  represented  in 
the  posterior  tibial  and  external  plantar.* 

Table  of  Homologous  (?)  Limb  Nerves. 

Thoracic  Utnb,  Pelvic  limb. 

Supra-scapular.  Superior  gluteaL 

Internal  cutAneous.  Internal  cutaneous  and  obturator  ? 

Musculo-cutaneous,  in  arm.  Sciatic  to  muscular  branches  in  arm. 

„  yf        in  forearm.  Internal  saphenous. 

CircumBez.  Inferior  gluteal. 

Median  in  arm.  Sciatic. 

„      in  forearm.  Posterior  tibial. 

„      in  hand.  Internal  plantar.      I     r^  ^  .   ♦:u-„i 

Ulnir,  in  hand.        I  Ezternal^    „  [    Of  post,  tibial. 

Middle  cutaneous.   |  Ext.  j>opliteal. 

Musculospiral.  Anterior  crural. 

Eadial,  in  hand.  Musculo-cutaneous,  in  foot. 

Anterior  interosseous.  Anterior  tibial. 

The  above  condensed  account  of  the  limb-homologies  represents  what 
is  at  present  held  by  most  anatomists  on  the  subject,  but  great  gaps  have 
yet  to  be  filled  in.  We  are  indebted  chiefly  to  the  researches  of  Gegenbaur 
for  laying  the  foundation  of  this  interesting  subject,  and  after  him  to 
Ftirbringer  *  and  others  in  Grermany ;  to  Huxley,  Flower,  Humphry, 
RoUeston,  Allen  Thomson,  Owen,  Parker,  Goodsir,  Turner,  Struthers, 
Cleland,  and  Macalister  in  this  country;  and  to  Broca,  Milne-Edwards, 
Alix,  and  Vemeau  in  France.  The  American  anatomists,  Agassiz,  Coues, 
Wyman,  and  Wilder,  who  have  also  done  good  work  in  this  subject,  do 
not  agree  with  some  of  the  views  which  have  been  given.' 

*  For  further  details  see  Rage,  MorphologUches  Jahrbtich^  vol.  iv.,  1878  ;  also  Canning* 
ham*s  paper  quoted  in  the  text. 

*  JenaUeke Zeitsnhrift,  1874  (?)  Fiirbringer's  papers  have  been  since  sapirately  published. 
'  In  this  connection  a  recent  paper  by  OtadomHf  Qegenbaur's  Morph.  Jtt/trbiich,  1882,  is 

well  worthy  of  perusal,  and  doubtless  Qegenbaur's  forthcoming  work  on  Hanaa  Anitim/ 
w.ll  contain  much  valuable  information  on  this  and  cogiate  subjects. 
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SUMiMARY   OF   DISSECTION   OF   LOWER   LIMB. 


INGUINO-CRURAL  REGION. 

1.  jVIake  an  incision  along  Poupart's  ligament.  2.  One  from  the  inner 
end  of  this  to  about  half-way  down  the  inner  side  of  the  thigh.  3.  Reflect 
the  skin, 

2.  In  the  superficial  fascia  find  the  superficial  epigastric,  superficial 
external  pudic,  and  superficial  circumflex  iliac  vessels,  and  the  cutaneous 
branches  of  the  anterior  crural  in  the  mid-line,  the  ilio-inguinal  and 
genito-crural  on  the  inner  side,  and  the  external  cutaneous  on  the  outer, 
and  observe  the  cutaneous  veins  which  empty  into  the  long  saphenous. 
The  femoral  and  inguinal  lymphatic  glands  and  vessels  must  be  dissected 
out. 

3.  Reflect  this  layer  of  fascia,  preserving  the  saphena  vein,  and  note  its 
attachment  around  the  margin  of  the  saphenous  opening. 

4.  3Iake  out  the  attachments  and  reflections  of  the  fascia  lata  as  far  as 
exposed  and  define  the  structures  piercing  the  cribriform  fascia,  then  reflect 
the  fascia  lata  by  corresponding  incisions. 

5.  Scarpa's  triangle  will  now  be  exposed  ;  define  its  boundaries  and  con- 
tents, which  are  Poupart's  ligament  above,  adductor  longus  on  the  inner 
side,  sartorius  on  the  outer.  The  femoral  vessels  in  their  sheath  will  be 
in  the  middle  of  the  space  and  the  femoral  canal  on  the  inner  side  of  the 
sheath. 

6.  Open  the  femoral  sheath,  and  make  out  the  boundaries  of  the 
femoral  canal,  pass  the  finger  up  it  to  feel  Gimbernat's  ligament  on  the 
inner  side,  and  define  the  fascia  trans versalis  in  front  and  fascia  iliaca 
behind  it.  Study  the  branches,  anastomoses,  and  relations  of  the  femoral 
artery. 

7.  Trace  out  the  insertions  and  aponeurosis  of  the  psoas,  iliacu<;,  and 
pectineus,  and  observe  the  psoas  bursa  and  the  origin  of  the  rectus. 

8.  Dissect  out  the  branches  of  the  anterior  crural  and  make  out  the 
superficial  and  deep  branches  of  the  obturator  nerve  above  and  below  the 
adductor  brevis. 

FRONT  OF  THE  TniGH. 

1.  From  the  junction  of  the  outer  and  inner  incisions  of  the  previous 
dissection  make  a  cut  down  towaixls  the  middle  line  as  far  as  the  tubercle 
of  the  pitella,  and  at  this  point  and  above,  make  two  transverse  cuts  on 
either  side  and  reflect  the  skin. 

2.  In  the  superficial  fascia  trace  out  the  continuation  of  the  cutaneous 
nerves,  and  the  internal  saphenous  nerve  and  vein,  and  the  radicles  of  the 
latter. 
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3.  Reflect  the  fascia  lata,  preserving  the  internal  saphenous  vein  and 
nerve,  and  make  out  its  attachments,  expansions,  and  muscular  sheaths. 

4.  Trace  out  the  insertions  of  the  sartorius,  rectus,  adductor  longus, 
vasti,  and  tensor  fasciae. 

5.  Follow  out  the  muscular  and  cutaneous  branches  of  the  anterior 
crural ;  define  Hunter's  canal,  and  observe  the  relations  of  the  femoral 
artery,  vein,  and  internal  saphena  nerve  within  it.  Trace  out  the  branches 
and  anastomoses  of  the  superficial  femoral  and  the  branch  from  the 
obturator  nerve  to  the  knee,  also  the  mid-femoral  plexus  and  nerves. 

6.  Dissect  out  the  course,  branches,  and  relations  of  the  profunda  artery 
and  its  venae  comites. 

7.  Reflect  the  adductor  brevis  and  note  the  deep  branch  of  the  obtura- 
tor nerve  and  the  muscles  it  supplies.  Trace  out  the  insertions  of  the 
pectineus,  psoas,  and  iliacus,  and  the  origins  of  the  crureus  and  vasti,  and 
insertions  of  the  adductor  magnus.  Reflect  the  crureus  by  a  transverse 
incision  about  four  inches  above  the  patella,  so  as  to  carefully  expose  the 
subcrureus,  then  make  out  the  reflected  tendon  of  the  rectus.  Observe 
the  insertion  of  the  subcrureus  into  the  synovial  membrane. 


GLUTEAL  REGION. 

1.  Make  an  incision  from  the  tip  of  the  coccyx  along  the  sacral  spines 
and  iliac  crest  to  the  anterior  superior  spine,  and  one  from  the  coccyx 
along  the  gluteal  fold  to  the  great  trochanter.     Reflect  the  skin  outwards. 

2.  In  the  superficial  cellulo-fatty  layer,  find  branches  from  the  lumbar 
nerves  along  the  iliac  crest,  and  branches  from  the  sacral  plexus  and  from 
the  small  sciatic  at  the  inner  and  lower  parts. 

3.  Reflect  this  layer  by  similar  incisions,  and  expose  the  gluteus 
maximus  and  medius  invested  by  their  fasciae.  Note  the  aponeurosis  of 
the  gluteus  maximus,  and  that  of  the  medius  which  is  much  stronger. 
These  are  formed  by  the  deep  fascia,  the  attachments  of  which  have  been 
given  in  the  text.     Reflect  the  deep  fascia. 

4.  Make  out  the  attachments  and  action  of  the  gluteus  maximus  and 
reflect  it,  being  careful  of  the  vessels  and  nerves  which  supply  it  and  of  the 
others  beneath  it. 

5.  Note  the  structures  covered  by  the  gluteus  maximus  and  dissect 
them  out,  namely,  the  sciatic  vessels  and  nerves,  the  internal  pudic  vessels 
and  nerve,  and  nerve  to  the  obturator  intemus  and  pyriformis.  Observe 
also  the  great  sacro-sciatic  ligament  and  the  perinseal  branch  of  the 
sn^iU  sciatic  nerve,  also  the  origins  of  the  hamstring  muscles  from  the 
tuber  ischii.  A  bursa  will  be  found  between  the  tuber  and  the  hamstrings, 
between  the  insertions  of  the  gluteus  maximus  and  the  great  trochanter, 
and  sometimes  another  between  it  and  the  origin  of  the  vastus  extemus. 

6.  Dissect  out  the  structures  leaving  the  pelvis  above  and  below  the 
pyriformis,  and  define  the  attachments  of  the  gluteus  medius  and  minimus 
and  insertions  of  the  pyriformis. 

7.  The  insertion  of  the  obturator  intemus  and  the  attachments  of  the 
gemelli  and  quadratus  femoris  should  be  made  out. 

8.  Define  the  tendon  of  the  obturator  extemus,  and  observe  a  branch 
of  the  internal  circumflex  coming  up  towards  the  back  of  the  thigh. 
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9.  Trace  out  the  internal  pndic  artery  and  some  of  its  branches,  and 
define  the  lesser  sacro-sciatic  ligament. 

10.  Dissect  the  ligaments  of  the  hip  joint,  noting  its  motions  and  rela* 
tions,  and  observe  if  the  psoas  bursa  communicate  with  it ;  open  the  joint 
and  study  its  bony  and  cartilaginous  formation. 

BACK  OF  THE  THIGH. 

1.  Make  an  incision  along  the  middle  of  the  thigh  to  just  below  the 
popliteal  space,  and  transverse  ones  at  either  end  of  this  on  the  outer  and 
inner  sides,  and  reflect  the  skin. 

2.  In  the  superficial  fascia  notice  the  branches  of  the  cutaneous  nerves 
of  the  sciatics  and  posterior  of  crural,  trace  out  any  of  the  larger  veins 
adjoining  the  internal  saphenous,  and  follow  the  external  saphenous  vein 
through  the  deep  fiiscia. 

3.  fieflect  this  &scia  by  similar  incisions  so  as  to  expose  the  fascia  lata, 
of  which  observe  its  expansion  over  the  popliteal  space. 

4.  Reflect  the  deep  Ceiscia,  noting  its  musculiur  sheaths  and  outer  and 
inner  intermuscular  septa. 

5.  Trace  out  the  boundaries  and  contents  of  the  popliteal  space  and 
follow  the  hamstrings  to  their  insertions. 

6.  Trace  out  the  sciatic  nerves  and  their  branches,  and  the  division  of 
the  greater  into  the  internal  and  external  popliteal. 

7.  Follow  out  the  perforating  branches  of  the  profunda,  and  note  their 
distribution  and  anastomoses. 

8.  Define  the  insertion  of  the  adductor  magnus,  noting  the  way  in 
which  the  femoral  vessels  pierce  it,  and  make  clear  the  short  head  of  the 
biceps. 

POPLITEAL  REGION. 

1.  Trace  out  the  branches  of  distribution  and  anastomoses  of  the 
popliteal  artery,  and  its  relation  to  the  popliteal  vein  and  nerves. 

2.  Note  the  external  saphenous  vein  and  other  veins  which  empty  into 
the  popliteal  vein* 

3.  Define  the  boundaries  of  the  space  which  are  above  the  joint ;  on  the 
inner  side,  semitendinosus,  semimembranosus,  adductor  magnus,  and 
gracilis ;  above  the  joint  on  the  outer  side  the  biceps ;  below  the  joint  on 
the  inner  side  the  inner  head  of  the  gastrocnemius ;  on  the  outer  side 
below  the  joint  is  the  outer  head  of  the  gastrocnemius  and  plantaris. 

4.  Trace  out  the  muscular,  articular,  and  cutaneous  branches  of  the 
popliteal  nerves,  and  define  the  posterior  ligament  of  the  knee,  noting  the 
expansions  of  the  semimembranosus. 

5.  Dissect  out  the  anastomoses  of  the  articular  arteries. 

THE  FRONT  OF  THE  LEG, 

1.  Continue  the  median  incision  to  just  below  the  ankle  joint,  making 
transverse  cuts  above  and  below  on  either  side,  and  reflect  the  skin. 

2.  In  the  superficial  layer  observe  the  patellar  plexus  of  nerves,  the  pre- 
patellar bursa,  and  the  branches  of  the  internal  saphenous  nerve  on  the 
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inner  side  accompanying  the  vein,  and  of  the  external  popliteal  on  the 
outer  side.  The  subcutaneous  bursa  over  the  insertion  of  the  ligamentum 
patellae  should  be  made  out.  The  insertions  of  the  inner  hamstrings  and 
the  inferior  articular  arteries  must  be  defined. 

3.  Beflect  this  layer  and  expose  the  deep  fascia,  and  note  its  attach- 
ments, observing  the  musculo-cutaneous  nerve  piercing  it  at  the  lower  part, 
which  must  be  preserved.  The  two  portions  of  the  anterior  annular  liga- 
ment must  be  defined  and  preserved. 

4.  Beflect  the  deep  &scia,  noting  its  processes  and  preserving  the  an- 
terior annular  ligament.  Some  of  the  muscles  will  be  found  to  arise  from 
the  deep  surface  of  the  fascia  at  the  upper  part  of  the  leg. 

5.  Make  out  the  origins  of  the  tibialis  anticus,  extensor  proprius  poUicis, 
extensor  commimis  digitorum,  peroneus  tertius,  and  peroneus  longus  and 
brevis,  and  follow  out  the  musculo-cutaneous  nerve  to  its  origin. 

6.  Trace  out  the  anterior  tibial  artery  and  peroneal  vessels,  the  an- 
terior tibial  nerve,  and  at  the  upper  part  the  recurrent  nerve  to  the 
knee  joint. 

7.  Note  the  attachment  of  the  interosseous  membrane,  and  its  relations 
to  the  tibia  and  fibula. 


DORSUM  OF  THE  FOOT. 

1.  Continue  the  median  incision  to  the  nail  of  the  little  toe,  and  make 
transverse  cuts  on  either  side  at  the  webs  of  the  toes,  and  reflect  the  skin. 

2.  In  the  very  thin  superficial  fascia  observe  the  veins  forming  an 
irregulararch,  from  which  on  the  inner  side  the  internal  and  on  the  outer  the 
external  saphena  veins  arise.  Trace  the  branches  of  the  musculo-cuta- 
neous and  internal  and  external  saphenous  nerves  to  their  respective  toes. 

3.  Observe  the  relations  of  the  tendons  passing  beneath  the  anterior 
annular  ligament,  and  note  their  synovial  sheaths.  The  tendons  of  the 
peronei,  the  ligament  binding  them  down,  and  their  synovial  sheaths, 
should  also  be  observed. 

4.  The  anterior  tibial  vessels  and  nerves  passing  beneath  the  annular 
ligament,  and  their  relative  positions  with  their  outer  and  inner  malleolar 
branches,  must  be  made  out,  and  the  dorsalis  pedis  and  its  branches  traced 
after  reflecting  the  deeper  fkscia  which  also  invests  the  dorsal  interossei 

5.  After  tracing  out  the  tarsal,  metatarsal,  interosseous,  and  digital 
arteries,  and  the  origins  and  insertions  of  the  extensor  brevis  digitorum, 
they  may  be  reflected  and  the  attachments  of  the  dorsal  interossei  made  out. 

6.  The  skin  should  be  reflected  from  the  other  toes,  and  the  mode  of 
insertion  of  the  tendons  of  the  extensors  and  their  processes  should  be 
clearly  defined.  This  may  be  facilitated  by  dividing  the  tendons  above  the 
annular  ligament  and  pulling  them  downwards* 

7.  Define  the  dorssil  ligaments  of  the  ankle,  foot,  and  phalanges. 


BACK  OF  THE  LEO. 

1.  Continue  the  median  incision  to  the  bottom  of  the  heel,  making 
transverse  ones  at  its  lower  eatremity.    Beflect  the  skin  in  and  out. 

"^^  In  the  subcutaneous  fascia  make  out  the  external  saphena  vein  and 
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nerve  in  the  mid-line,  and  their  branches,  also  the  posterior  cutaneous 
twigs  of  the  internal  saphena  nerve. 

3.  Reflect  the  aponeurosis  by  similar  incisions,  preserve  the  saphena 
vein  and  nerves,  which  must  be  dissected  out. 

4.  The  deep  fascia  is  then  exposed.  Notice  its  attachments  to  the 
tibia  and  fibula,  and  its  strengthening  process  at  the  inner  and  outer  side 
of  the  ankle,  also  its  continuation  with  the  popliteal  fascia  above.  Pre- 
serve the  vessels  and  nerves  piercing  it- 

5.  Reflect  the  fascia  near  the  gastrocnemius,  and  the  tendon  of  the 
plantaris  will  be  exposed.  Follow  the  tendo-Achillis  to  its  insertion,  and 
note  the  bursa  between  it  and  the  os  calcis. 

6.  Reflect  the  gastrocnemius,  when  the  soleus  will  be  exposed.  Note 
its  two  processes  of  origin,  and  its  insertion  into  the  tendo-Achillis.  Re- 
flect the  soleus  to  expose  the  deep  fasda  separating  the  superficial  from 
the  deep  muscles. 

7.  Reflect  this  fascia,  dissect  out  the  posterior  tibial  artery  and  veins, 
posterior  tibial  nerve,  and  the  peroneal  artery  and  vein. 

8.  Define  the  origins  of  the  flexor  longus  hallucis,  tibialis  posticus, 
flexor  communis  digitorum,  and  peronei. 

9.  Either  pull  these  muscles  aside,  or  divide  their  tendons  to  expose  the 
mterosseous  membrane  and  define  the  attachments  and  relations  of  the 
latter. 

10.  Trace  out  the  tendons  and  synovial  sheaths  of  the  tibialis  anticus, 
flexor  longus  digitorum,  and  flexor  longus  hallucis  behind  the  internal 
malleolus  and  beneath  the  internal  annular  ligament. 

11.  Follow  out  the  structures,  passing  across  and  around  the  ankle 
joint,  and  define  their  relative  positions. 

12.  The  knee  joint  and  its  internal  and  external  articular  ligaments  and 
joint  surfaces  must  now  be  dissected,  also  the  tibial  and  fibular  ligaments. 


PLANTAR  REGION. 

1.  Continue  the  median  incision  to  the  end  of  the  middle  toe. 

2.  Make  transverse  ones  on  the  outer  and  inner  side  along  the  webs  of 
the  toes 

3.  Notice  the  plantar  cutaneous  branches  of  the  posterior  tibial  and 
plantar  nerves,  the  cutaneous  branches  of  the  plantar  arteries,  and  the 
calcanean  branch  of  the  posterior  tibial. 

4.  Define  and  dissect  the  three  processes  and  digital  prolongations  of 
the  plantar  feiscia.  Be  careful  of  the  digital  vessels  and  nerves  near  the 
webs  of  the  toes,  also  of  the  cutaneous  branches  of  the  plantar  arteries  and 
nerves. 

5.  Open  each  process  of  the  plantar  fascia  and  observe  the  partitions 
from  the  outer  and  inner  side  of  its  median  portion  forming  the  three 
compartments  in  the  sole. 

6.  Dissect  out  the  attachments  of  the  superficial  muscles  and  study 
their  actions. 

7.  Reflect  the  superficial  muscles  to  expose  the  flexor  communis 
digitorum,  flexor  accessorius,  flexor  longus  hallucis,  and  lumbricales,  and 
follow  out  the  internal  and  external  plantar  vessels  and  nerves, 
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8.  Beflect  this  layer  of  muscles  to  expose  the  adductor  pollicis,  trans- 
versus  pedis,  flexor  brevis  hallucis,  and  flexor  brevis  Tniuiini  digiti,  and 
study  their  actions  and  relations. 

9.  Follow  out  the  branches  of  the  plantar  arch  and  the  muscular  and 
articular  twigs  of  the  nerves. 

10.  Reflect  these  muscles,  and  follow  out  the  sheaths  and  tendons  of  the 
peroneus  longus  and  tibialis  posticus.  Define  the  plantar  interossei,  noting 
their  insertions. 

11.  Define  the  ligaments  of  the  sole,  and  dissect  out  the  articulations 
of  the  ankle,  tarsal  bones,  and  phalanges. 
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VARIETIES  OF  BONES  OF  THE  PELVIC  GIRDLE. 

Oa  CoxcBj  or  ImiamiTuUum. — Beneath  the  anterior  superior  spine  there 
is  occasionally  a  small  rough  surfisu^,  the  auprorcotyloid  tubercle^  and 
there  is  occasionally  a  curved  Une  passing  from  the  anterior  inferior  spine 
to  the  middle  of  the  great  sciatic  notch  which  marks  off  the  lower  limit  of 
the  region  of  the  gluteus  minimus ;  this  is  the  U/nea  a/rcuata  externa 
inferior.  Sometimes  a  linea  arcuata  extends  from  the  posterior  inferior 
spine  perpendicularly  upwards  to  the  external  lip  of  the  crest.  It  defines 
the  region  of  the  gluteus  maximus  from  that  of  the  medius.  An  Uio^ 
pectirieal  or  pvhic  tubercle  is  often  present  at  the  anterior  end  of  the  pubic 
crest  behind  the  tuberculum  pubis.  Frequently  an  ilio-pecti/neal  spvne  is 
found  behind  the  ilio-pectineal  tubercle,  and  the  psoas  minor  is  inserted 
into  it.  The  external  iliac  artery  and  vein  pass  between  this  muscle  and 
the  ilio-pectineal  tubercle.  At  the  junction  of  the  pubic  and  ischiatic 
rami  there  is  sometimes  a  roughish  line«  termed  the  pubo-dechiatio  ridge^ 
or  eminence^  and  at  this  place  the  inner  borders  of  the  rami  are  sometimes 
raised,  forming  a  crista  penis  seu  clitoridis.  The  inner  and  outer  bound- 
aries of  the  obturator  foramen  at  their  upper  and  inner  parts  sometimes 
have  slight  bony  ridges  or  projections,  termed  the  superior  or  internal,  and 
inferior  or  external,  obturator  tuherdesj  respectively.  From  the  superior 
obturator  tubercle  a  line  runs  back  to  the  ischiatic  spine  on  the  inner  sur- 
face of  the  ischium.  Barely,  there  is  an  accessory  ischial  spi/nCj  from 
which  an  external  ligament,  the  atfpmorq^mo-aacrcK^  passes  to  the  ordinary 
spino-iacral  ligament  and  forms  with  it  a  third  sciatic  notch^  or  f  era/men. 
This  spine,  when  present,  is  situated  at  the  junction  of  the  ilium  and 
ischium. 

Pelvis* — Slight  want  of  symmetry  of  the  two  sides  is  common,  as 
lateral  asymmetry  is  characteristic  of  the  higher  groups  of  animals.  The 
left  half  is  somewhat  wider,  more  round,  and  its  curvature  is  smoother  and 
belongs  more  to  its  anterior  portion,  whilst  the  left  part  of  the  sacrum  is 
shorter.  These  differences  coincide  with  the  greater  development  of  the 
right  arm  and  the  corresponding  compensatory  lateral  curvature  of  the 
dorsal  vertebrae,  which  are  concave  to  the  right,  and  of  the  lumbar 
vertebrae,  which  are  concave  to  the  left.  There  is  frequently  a  pre- 
auricular sulcus  which  runs  from  the  anterior  edge  of  the  sacro-iliac 
joint,  and  is  especially  frequent,  according  to  Zaaijer,  in  Javanese  women. 
The  anterior  sacro-iliac  ligament  is  attached  to  it.  The'  pelvic  deformities 
due  to  rickets  and  moUities  ossium  being  ;)athological,  need  not  here  be 
noticed,  but  it  may  be  mentioned  that  in  about  15  per  cent,  of  the  whole 
the  conjugate  pelvic  diameter  is  short  enough  to  cause  difficulty  in  partu- 
rition. 

Fefmv/r. — ^The  length  and  obliquity  of  the  neck  varies  in  individuals 
and  at  different  ages.    In  powerfril  muscular  subjects  there  is  oommonly 
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a  superior  tubercle  of  the  femoral  neck  placed  at  the  upper  end  of  the 
anterior  intertrochanteric  line,  and  in  the  middle  of  this  line  an  inferior 
tvhercle^  which  latter,  according  to  Williams,  indicates  the  limit  between 
the  origins  of  the  vastus  intemus  and  cnireus.  The  limit  between  the 
anterior  and  posterior  surfaces  is  not  uncommonly  more  pronounced  than 
usual,  and  springs  from  just  below  and  anterior  to  the  trochanter  minor, 
and  is  continuous  above  with  the  anterior  intertrochanteric  line.  In  about 
half  the  cases  there  is  a  suprorcondyloid  process  or  tubercle  at  the  pos- 
terior part  of  the  internal  condyle,  and  the  inner  head  of  the  gastrocnemius 
arises  from  it.  This  process  has  been  foimd,  though  rarely,  of  two  centi- 
metres in  length,  and  is  separated  from  the  internal  condyle  by  a  smooth 
depression  which  has  been  called  the  suproHxmdyloid  fossa.  Sometimes 
a  corresponding  tubercle  at  the  upper  end  of  the  external  condyle  is 
present,  and  the  plantaris  arises  from  it ;  and  above  this  latter  tubercle,  or 
about  the  situation  of  the  bifurcation  of  the  linea  aspera,  a  process  three 
centimetres  long  and  nine  millimetres  thick  has  been  observed.  This  has 
been  termed  the  third  trocha/ntery  and  when  not  pathological  may  be  con- 
sidered homologous  to  the  humeral  supra-condyloid  process.  In  the 
femur  of  an  elderly  woman  I  saw  a  bony  projection  about  the  size  of  a 
shilling,  and  raised  nearly  half  an  inch  from  the  bone  surface.  This  was 
situated  about  half  an  inch  below  the  great  trochanter,  about  the  middle  of 
the  outer  aspect  of  the  bone.  It  did  not  appear  to  be  pathological,  and  if 
it  could  be  shown  to  occur  in  a  certain  percentage  of-  cases,  would  better 
deserve  the  term  third  trochanter  than  the  process  at  the  lower  end  just 
mentioned.  As  a  rule,  on  each  condyle  there  is  a  flat  impression  or  groove 
(pressure  &cets)  which  begins  at  the  intercondyloid  fossa  and  passes 
laterally  out,  becomi^  broader.  It  is  more  frequent  and  pronounced  on 
the  inner  condyle.  These  are  produced  by  the  pressure  of  the  anterior 
edges  of  the  semilunar  fibro-cartilages  during  complete  extension.  The 
tibial  sur&ces  of  these  condyles  are  separated  from  the  patellar  surface 
through  a  more  or  less  developed  ridge  which  crosses  anterior  to  the 
pressure  facets.  Mikulicz  states  that  frequently  a  groove,  uncovered  by 
cartilage,  runs  between  the  lateral  edges  of  the  patellar  sur&ce  and  the 
remaining  part  of  the  external  condyle,  which,  being  distinct  from  the 
lateral  pressure  facets,  he  thinks,  may  be  pathological ;  but  its  frequent 
occurrence  is,  in  my  opinion,  against  this  view. 

Tibia. — ^The  outer  edge  of  the  upper  articular  surface  of  the  external 
tuberosity,  as  well  as  the  inner  edge  of  the  internal,  are  often  separated 
from  the  rest  of  the  articular  surface  by  circular  lines.  The  parts  external 
to  this  line  correspond  to  the  fibro-cartilages,  and  the  parts  internal  to  the 
femoral  condyles.  Corresponding  differences  are  present  in  the  femoral 
condyles.  A  rough  surface  on  the  antero-lateral  part  of  the  external 
tuberositv  into  which  the  ilio-tibial  band  or  ligament  of  the  fascia  lata  is 
inserted  has  been  called  the  tuhercahim  tibioe.  At  the  inner  sides  of  the 
tubercle  and  at  the  lower  end  of  the  tibia  there  occur,  though  rarely,  the 
superior  and  inferior  trochlear  processes.  The  tendon  of  the  gracilis  or 
B?mimembrano8us  passes  beneath  the  upper  one,  and  the  tendons  of  the 
tibialis  posticus  and  flexor  hallucis  lons^s  beneath  the  lower  one.  In 
rickety  subjects  I  have  often  observed  the  superior  process,  especially  in 
cases  of  knock-knee,  and  it  seems  probable  that  it  may  be  produced  by 
»wth  at  the  epiphysial  line  through  irritation  produced  by  the 
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stretching  of  the  internal  lateral  ligament,  or  it  may  be  an  ordinary 
exostosis.  The  process  is  only  present  in  a  comparatively  small  propor- 
tion of  rickety  knock-knees ;  sometimes  only  on  one  side,  but  often  on 
both. 

Fibula* — On  the  lateral  sur&ce  of  the  head  there  is  often  a  small 
tubercle  which  gives  origin  to  the  peroneus  longus,  and  about  the  middle 
of  its  posterior  surface  is  another  from  which  the  soleus  partly  arises. 
Sometimes  the  ridge  on  the  posterior  part  of  the  lower  end  is  unusually 
raised.  Its  anterior  surface  has  frequently  a  prominent  transverse  ridge 
called  the  tuberosity  of  the  fibula.  This  divides  it  into  an  upper,  smaller, 
lower,  and  much  larger  division.  The  fstcets  on  its  articular  surfaces  have 
been  described  in  giving  the  anatomy  of  the  knee  and  ankle  joints. 

Tarsal  Bones. — Astragalus.  The  anterior  facet  is  often  divided  into 
two  by  an  elevated  ridge,  but  in  50  per  cent,  of  the  cases  the  ridge  is  absent 
and  the  two  coalesce.  This  &cet  may  be  entirely  absent  in  about  7  per 
cent. ;  and  when  present,  as  is  usual,  there  may,  in  about  16  per  cent,  of 
the  cases,  be  an  additional  groove  which  has  been  termed  the  accessory 
interarticular  sulcus.  Its  lateral  tubercle  may  be  enlarged,  forming  a 
processus  troctdearisj  and  in  2  per  cent,  this  tubercle  is  separate, 
forming  an  eighth  tarsal  bone  or  secondary  astragalus.  Barely,  a  similar 
process  is  found  on  the  inner  side  of  the  neck  bone. 

Os  colds. — On  the  outer  surface,  under  the  lateral  edge  of  the  postero- 
lateral articular  surface,  there  is  found,  in  39  per  cent.,  an  oblique  ridfi[e 
called  the  calcaneany  or  infrarmaUeolar  process.  Beneath  this  rms  the 
tendon  of  the  peroneus  longus*  The  articular  sur&ces  correspond  to  those 
of  the  astragalus,  just  described,  and  may  coalesce  or  be  absent,  as  in  the 
former  bone.  The  interosseous  sulcus,  when  present  in  the  calcis,  has 
been  termed  the  accessory  intera/rticvlar  sulcus  of  the  calcaneum.  It 
forms,  with  the  similarly  named  groove  of  the  astragalus,  a  canal  which 
runs  forwards  and  inwards  to  the  sinus  tarsi.  In  one  instance,  recorded 
by  Stieda,  a  small  secondary  calcaneus  was  present. 

Scaphoid. — Barely,  at  the  posterior  end  of  the  dorsal  sur&ce  of  this 
bone  there  exists  a  trochlear  process^  beneath  which  the  tendon  of  the 
extensor  hallucis  passes.  The  scaphoid  tuberosity  has  in  about  10  per 
cent,  of  the  cases  at  its  posterior  part  a  process  of  toe  navicular  tuberosity j 
and  very  seldom  does  this  become  isolated  to  articulate  as  an  accessory 
navicular  with  the  tuberosity.  The  passage  of  the  lower  into  the  lateral 
surfS&ce  of  this  bone  occurs  in  about  76  per  cent,  of  the  cases,  and  takes 
place  at  an  angle  termed  the  navicular  anglCj  which  may  form  a  pro- 
jection or  point  called  the  navicular  spine. 

Internal  Cuneiform. — ^This  is  in  rare  instances  doubled,  forming  a 
dorsal  and  plantar  cuneiform. 

Cuboid  Bone. — A  more  or  less  pronounced  prominence  on  the  inner 
angle  of  the  posterior  surface  sometimes  exists,  and  has  been  called  the 
styloid  process  of  the  cuboid.     It  may  be  doubled  according  to  Blandin. 

Supernumerary  and  Sesamoid  Bones. — Sometimes  these  are  found  on 
the  dorsal  surface  between  the  tarsal  and  metatarsal  bones.  The  most 
comjnon  occurrence  is  to  find  an  ossiculum  intermetatarsium  in  the  joint 
capsule  between  the  internal  cuneiform  and  first  metatarsal,  on  their  ex- 
ternal aspects.  It  is  often  cartilaginous.  There  are  usuallv  four  sesamoid 
bones,  w£dch  are  contained  in  synovial  capsules  or  enclosea  in  bursas;  the 
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two  largest  lie  on  each  side  of  tlie  plantar  sur&ce  of  the  head  of  the  first 
metatarsal,  and  are  firmly  attached  to  the  transverse  plantar  ligament,  and 
through  this  and  accessory  bands  are  closely  united  with  the  first  phalanx 
of  the  great  toe.  The  fourth  sesamoid  is  found  near  the  outer  end  of  the 
cuboid  tuberosity  in  the  tendon  of  the  peroneus  longus,  and  frequently  a 
fifth  is  present  at  the  inner  end  of  the  head  of  the  astragalus,  and  a  sixth 
is  occasionally  found  on  the  inner  surface  of  the  internal  cuneiform.  But 
instead  of  the  sesamoid  bones  only  fibro-cartilage  may  be  present. 


ess 


DISSECTION  OF  THE  PERINEUM. 


The  owner  of  the  abdomen  must  begin  his  part  by  dissecting  this 
region,  which  is  usually  allotted  with  it.  The  perinseum  is  generally  dis- 
sected on  the  first  day,  and  begun  early,  so  as  not  to  interfere  with  the 
progress  of  the  other  dissectors,  and  also  because  if  the  parts  be  not 
examined  soon  they  lose  their  distinctness.  Its  dissection  must  be  com- 
pleted on  the  first  day  or  two. 

Directions. — Place  the  body  on  its  back,  introduce  a  metal  catheter 
into  the  bladder,  and  tie  it  in  with  a  loop  of  string,  which  should  pass  firom 
the  penis  to  the  handle  of  the  staff  or  catheter.  Draw  the  buttocks  quite 
to  the  edge  of  the  table,  and  if  necessary,  raise  the  pelvis  by  a  small 
hollow  block  placed  beneath  the  buttocks ;  bend  the  th^hs  on  the  trunk 
and  the  legs  on  the  thighs,  and  abduct  the  latter  so  as  to  put  the 
perinseum  on  the  stretch.  To  keep  the  parts  in  this  position,  put  the 
apparatus  shown  in  the  figure  between  the  thighs,  and  fi&sten  it  on.    By 
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it  the  knees  can  be  approximated  or  separated  to  suit  the  convenience  of  the 
dissector. 

Should  this  simple,  convenient,  and  useful  apparatus  not  be  in  the 
dissecting  room,  the  limbs  may  be  secured  in  the  necessary  position  thus. 
After  having  bent  the  limbs  as  directed,  pass  a  stout  long  coid  twice  round 
one  knee,  then  under  the  table  and  around  the  other,  and  before  feistening 
it  off  to  the  opposite  knee,  place  a  light  block  of  wood  between  them. 
Another  method  of  fixing  the  limbs  in  the  required  position  is  by  having 
upright  spokes  fitted  to  the  sides  of  the  dissecting  table,  to  or  over  and 
round  which  the  knees  are  &stened  by  a  rope.  These  methods  are 
superior  to  that  of  tying  the  hands  and  feet  together  as  is  usually  done^- 
after  the  manner  adopted  before  the  operation  of  lithotomy— because  they 
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do  not  interfere  with  the  dissection  of  the  arms  and  head  and  neck,  there- 
fore the  possessors  of  these  can  go  on  with  their  parts.  After  carrying 
out  the  instructions  in  the  following  paragraphs,  the  student  should  pass 
a  stitch  through  the  lower  part  of  the  scrotuTa  and  fasten  it  to  the  skin 
of  the  abdomen,  but  if  the  subject  have  been  preserved  in  salt  this  may 
not  be  necessary,  as  the  scrotum  will  have  shrunk. 

Practical  Surgery. — In  introducing  the  staff,  sound,  or  catheter  the 
student  most  likely  met  with  some  difficulty,  so  a  few  words  explanatory 
of  the  usual  difficulties,  and  some  directions  to  avoid  them,  will  be  of 
service  to  him,  and  he  must  always  bear  them  in  mind  when  attempting  to 
introduce  an  instrument  on  the  living. 

How  to  pass  a  Catheter. — Get  a  medium-sized  catheter  or  bougie,  rub 
it  with  a  clean  towel  or  handkerchief  to  clean  and  warm  it,  oil  it  well,  and 
stand  at  the  left  side  of  the  subject,  with  the  instrument  in  the  right 
hand  and  the  penis  in  the  left  (the  student  should  practise  all  operations 
with  both  hands,  so  as  to  acquire  ambi-dezterity).  Now  introduce  the  end 
of  the  instrument  into  the  external  meatus,  and  draw  the  penis  over  the 
catheter,  which  is  to  be  gently  pushed  on  with  its  end  touching  the  upper 
aspect  of  the  urethra,  and  kept  steadily  in  the  middle  line.  If  a  slight 
hitch  be  felt  when  the  instrument  has  travelled  about  four  and  a  half 
inches  in  the  adult,  withdraw  it  slightly  and  try  again.  This  hitch 
generally  occiurs  at  the  triomgvlar  UgaToenty  so  called.  When  it  has  been 
passed  about  four  to  five  inches,  depress  the  handle  between  the  thighs,  at 
the  same  time  gently  urging  it  on  into  the  bladder.  The  left  index  finger, 
introduced  into  the  rectum,  will  tell  the  student  if  the  instrument  be  in 
the  middle  line,  and  will  be  useful  in  guiding  it  into  the  right  direction. 
These  directions  apply  to  passing  the  instrument  in  the  supine  as  well  as 
in  the  erect  position  of  the  body,  except  that  in  the  latter  the  handle  need 
not  be  so  much  depressed.  Should  there  be  a  small  quantity  of  urine  in 
the  bladder,  as  is  usually  the  case  post  mortemj  it  wiU  run  out  of  the  in- 
strument, should  the  latter  be  pervious.  If  the  urine  be  prevented  from 
escaping,  the  catheter  can  be  rotated  in  the  bladder,  but  if  the  bladder  be 
contracted,  the  end  of  the  instrument  will  rub  against  its  muscular  walls, 
and  impart  a  feeling  of  soft  roughness  to  the  hand.  If  the  coats  of  the 
bladder  are  encrusted  with  phosphates,  a  grating  sound  will  be  elicited, 
and  if  one  or  more  stones  be  in  the  viscus,  a  distinct  ringing,  clicking,  or 
roughened  sound  will  be  given  out  by  bringing  the  instrument  quickly 
into  contact  with  them.    These  manoeuvres  are  adopted  in 

Sounding  for  stone  in  the  bladder. — ^To  the  inexperienced,  there  are 
certain  sources  of  fellacy  in  sounding  for  stone,  due  to  the  bony  surround- 
ings of  the  bladder,  met  with  especially  in  children.  The  student  may 
become  .familiar  with  these  by  adopting  the  following  manoeuvres.  The 
sound  being  well  in  the  bladder  and  the  handle  depressed  between  the 
thighs,  draw  the  sound  forward  and  it  will  come  in  contact  with  the  back 
of  the  symphysis  pubis ;  then  push  the  sound  straight  backwards  and  the 
anterior  aspect  of  the  sacrum  with  its  promontory  will  be  struck.  At  the 
sides  of  the  bladder,  the  spines  of  the  ischia  may  be  felt.  The  feel  and 
sound  of  these  bony  parts,  touched  with  the  bladder  coats  between  them 
and  the  sound,  are  of  a  dead  character,  and  very  different  to  those  of  a 
calculus.  It  is  more  difficult  to  introduce  an  instrument  in  the  cadaver 
than  in  the  living  subject,  because  the  urethra  in  the  former  is  relaxed, 
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and  is  deficient  in  the  normal  mucous  secretion  of  the  part,  and  also 
because  of  the  rigor  mortis  affecting  the  muscular  fibres  surrounding  the 
urethra.  If  some  time,  varying  generally  speaking  from  two  to  five  days, 
have  elapsed  since  the  time  of  death,  this  condition  will  have  passed  off. 
Should  one  or  more  strictures  of  the  urethra  be  present,  it  will  be  very 
difficult  and  perhaps  impossible  to  get  the  instrument  in.  Enlarged  pro- 
state also  increases  the  difficulty  of  passing  an  instrument  with  the 
ordinary  curve,  and  a  prostatic  catheter,  which  has  a  much  larger  curve, 
has  to  be  used.  As  many  dissecting-room  subjects  are  old  men,  this  con- 
dition may  be  present  in  the  body  being  dissected.  In  the  female  the 
urethra  is  only  about  three-quarters  of  an  inch  long,  a  female  catheter  can 
easily  be  passed,  and  if  necessary  the  urethra  dilated  and  the  bladder  ex- 
plored by  inserting  the  little  finger  guided  on  a  probe  which  is  previously 
introduced.  Subsequently  an  instrument  called  the  cysto-urethroscope, 
which  I  have  devised,  can  be  introduced,  and  the  urethra  and  bladder 
explored.  The  index  finger  introduced  into  the  bladder  may  afford  valuable 
information  in  the  diagnosis  of  tumours  of  the  womb,  ovaries,  &c. 

Directions. — Inject  with  a  syringe  a  pint  and  a  half  of  water  through 
the  catheter  into  the  bladder,  and  put  a  plug  into  the  outer  end  of  the 
instrument. 

How  to  examine  the  rectum, — Put  some  soap,  lard,  or  tallow  under  and 
around  the  nail  to  prevent  its  retaining  any  faeces,  oil  the  finger,  and  pass 
it  into  the  rectum.  The  catheter  will  be  felt  in  the  middle  line.  About 
an  inch  up,  the  circular  internal  sphincter  muscle  may  be  felt,  and  in  the 
living  subject  it  forms  a  tight  ring.  On  the  amierior  waUy  about  three 
inches  up,  is  a  transverse  fold  of  mucous  membrane  which  is  constant,  and 
forms  the  first  impediment  to  the  passage  of  a  bougie  or  enema  tube. 
This  fold  corresponds  to  the  upper  border  of  the  prostate  and  lower  end  of 
the  trigone  vestcale.  It  is  here  that  the  bladder  is  tapped  per  rectum  in 
cases  of  retention  of  urine  from  any  cause.  While  the  finger  is  on  this 
spot,  with  the  other  hand  press  the  lower  part  of  the  abdomen,  and  recog- 
nise the  condition  and  feel  of  the  moderately  distended  bladder.  When  it 
is  much  distended  it  imparts  a  tense  semi-elastic  feel.  The  base  or  upper 
border  of  the  prostaie  gland,  which  is  three-quarters  of  an  inch  broad,  cor- 
responds to  the  transverse  fold  just  mentioned,  and  an  inch  and  a  quarter 
nearer  the  anu^s  is  its  apex.  In  front  of  this  is  the  membranous  portion  of 
the  urethra,  which  is  about  three-quarters  of  an  inch  long,  and  just  in  front 
of  this  the  Imlb  of  the  corpus  spongiosum  may  perhaps  be  felt.  In 
children  the  prostate  gland  is  small,  and  the  membranous  urethra  relatively 
long.  Its  walls  are  very  thin,  and  it  is  more  curved  because  the  bladder  is 
in  them  more  in  the  abdomen  than  in  the  pelvis.  Now  pass  the  finger 
again  upwards  and  make  out  the  apex,  lateral  lobes,  and  base  of  the  pro- 
state, just  above  the  latter  is  the  apex  of  the  trigone  vesicate,  immedi- 
ately behind  which  the  trocar  is  introduced  in  tapping  the  bladder  per 
rectum.  The  recto-^esical  fold  of  the  peritoneum  is  usually  four  inches 
from  the  anus,  and  cannot  be  reached  unless  the  finger  be  long.  This  fold 
is  said  to  descend  lower  in  children  and  negroes.  Through  the  posterior 
wall  the  lower  part  of  the  anterior  surface  of  the  sacrum  and  the  whole  of 
the  coccyx  may  be  felt,  and  laterally  the  soft  structures  of  the  ischio^ 
rectal  fossce  may  be  recognised.  It  must  be  borne  in  mind  that  the  walls 
of  the  rectum  are,  in  a  state  of  rest,  in  contact  like  those  of  other  mucous 
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canals  which  do  not  ron  through  bony  or  cartilaginous  cavities.  In  the 
female  the  vagi/aa  and  ntervs  separate  the  urethra  and  bladder  from  the 
rectum,  but  the  cervix  and  posterior  aspect  of  the  body  of  the  uterus  can 
be  felt  through  the  anterior  rectal  wall.  By  passing  the  index  finger 
into  the  rectum  and  putting  the  thumb  on  the  skin  over  the  coccyx,  any 
fracture,  displacement,  or  growth  connected  with  this  bone  may  be  made 
out.  The  student  should  percuss  in  the  middle  line  above  the  pubes,  so 
as  to  become  fieuniliar  with  the  dull  sound  of  a  distended  bladder,  and  he 
may  then  allow  the  water  to  run  out  of  the  catheter  by  depressing  it  and 
removing  the  plug.  An  ordinary  rectal  speculum  may  now  be  introduced, 
but  a  much  better  view  can  be  obtained  by  using  the  expanding  one  that  I 
have  had  constructed.  Whichever  be  used,  it  should  be  warmed  and  oiled, 
and  the  narrow  end  placed  within  the  anv^  ;  then  push  it  gently  but  firmly 
first  upward  and  forward,  then  upward  and  backward,  following  the  curve  of 
the  sacrum.  If  good  daylight  be  not  available,  the  Ught  from  a  candle  will 
suffice  to  note  the  condition  of  the  mucous  membrane,  which  is  much 
paler  than  in  the  living.  Notice  its  longitudinal  folds,  and  if  there  be 
internal  piles  (a  common  condition)  the  student  will  sae  bluish  or  purplish 
prominences.  The  instrument  should  be  rotated  so  that  the  fenestrum 
or  slit  may  alternately  expose  all  parts  of  the  mucous  membrane. 

A  rectum  bougie  or  ordinary  tallow  candle,  bent  to  the  curve  of  the 
sacrum,  should  now  be  carefrdly  passed  eight  or  ten  inches.  It  may  be 
obstructed  at  either  of  the  three  transverse  folds  of  mucous  membrane,  the 
first  of  which  has  already  been  mentioned.  The  second  is  on  the  left  side, 
about  five  and  a  half  inches  from  the  anus,  and  the  last  on  the  right,  eight 
inches  up,  viz.  at  the  upper  limit  of  the  rectum.  The  first  fold  is  constant, 
one  or  both  of  the  others  may  be  absent. 

A  small  hand,  not  more  than  nine  inches  in  circumference,  may  be 
passed  into  the  rectum  and  sigmoid  flexures,  and  valuable  information 
regarding  abdominal  and  pelvic  tumours  may  thus  be  obtained,  but  this 
must  be  done  very  carefully  for  fear  of  tearing  the  bowel  or  its  peritoneal 
covering. 

Surface  a/ad  deep  guides  and  limits^ — ^The  permoBU/m  is  the  name 
given  to  the  soft  parts  which  close,  like  a  diaphragm,  the  outlet  of  the 
pelvis.  This  partition  is  pierced  by  the  genito-urinary  organs  and  rectum, 
and,  in  the  erect  position,  forms  a  groove  between  the  buttocks.  In  the 
m^  this  region  extends,  on  the  surface,  from  the  back  of  the  scrotum  in 
firont  to  the  apex  of  the  coccyx  behind,  and  is  bounded  laterally  by  the 
thighs  and  posteriorly  by  the  buttocks.  Its  shape  is  rather  that  of  an  in- 
verted ace  of  hearts  J  than  lozenge-shaped,  and  the  anterior  portion,  which 
inclines  down  and  back,  meets  the  posterior,  which  slopes  up  and  back, 
at  an  imaginary  line  joining  the  fix)nts  of  the  tubera  ischii.  The  pro- 
jection of  the  anterior  space  is  due  to  the  prominence  of  the  urethral  bulb 
and  corpus  spongiosum.  In  a  dried  pelvis,  prepared  with  only  the  bones 
and  ligaments,  t^e  shape  is  somewhat  like  a  lozenge  or  ace  of  diamonds. 

The  skin  is  brownish  and  covered  with  hairs,  which  surround  the  anus, 
and  in  the  adult  male  usually  extend  to  the  coccyx,  but  not  in  the  female. 
In  the  middle  line,  over  the  urethra,  where  the  surface  is  more  convex  and 
slopes,  slightly  hollowed,  to  the  sides,  is  a  darkish  line  or  raph^,  which 
extends  from  the  front  of  the  anus,*  along  the  middle  of  the  scrotum  and 
under  the  surface  of  the  penis  iothe  frcenumpreputii.  A  median  line,  ridge. 
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or  raphe  is  fouod  on  the  anterior  and  poaterior  surfaces  of  the  body,  and 
representB  the  juDCtion  of  the  two  lateral  portions  of  the  embryo.  This 
central  raph4  divides  this  area  longitudinally,  and  is,  as  Mr.  Holden  says, 
'  the  line  of  safety  *  in  making  incisions  to  let  out  matter  or  effused  urine, 
or  to  divide  a  stricture  of  the  urethra  from  without. 

Directions. — The  student  should  handle  the  testes  and  spermatic  cords, 
so  as  to  become  familiar  with  their  feel.  These  parte  are  less  firm  than  in 
the  living.  He  should  also  pass  big  little  finger  along  the  cords  into 
the  iogiiinal  canals,  and  should  observe  the  wrinkled  condition  of  the 
aerotum  due  to  the  muscular  fibres  of  the  darto6. 

In  the  posterior  portion  of  this  space,  observe  the  aperture  of  the 
rectum  called  the  anus,  in  the  middle  bne,  and  note  the  wrinkled  condition 
at  its  margin,  due  in  the  living,  to  the  contraction  of  the  external  sphincter 
and  coTTugaUyr  cutis  muscles.  These  radiating  folds  are  generally  obliter- 
ated on  the  subject  which  is  being  dissected  by  the  position  of  the  body 
and  the  distension  of  the  rectum.  Observe,  with  a  hand  magnifier,  the 
openings  of  the  sehaceoae  follicles  and  Budoriparons  glands  around  the 


Fig.  460.— Outlet  op  fblvib  sHOwraa  divisiohs  of  tm  riBiN^Bii,  rkgioh. 

aual  margin.  These  sometimes  infiame  and  supporate,  and  may  be  mis- 
taken by  the  inexperienced  for  the  openings  of  rectal  fistuls.  A  few 
dilated  veins  may  perhaps  be  seen  at  the  rectal  aperture  forming  external 
piles.  If  the  finger  be  firmly  pressed  on  each  side  of  the  rectum  it  will 
sink  into  the  tscbio-rectal  fosste. 

The  Feruueal  region  '  is  artificially  divided  into  two  so-called  triangles, 
by  an  imaginary  line  passing  from  the  front  of  one  tuber  isckii  to  the 
other.  Tne  anterior  one  is  the  genito-urinary  apace,  or  urethral  triangle 
of  some  authors ;  the  posterior  is  the  anal  triangle,  or  more  properly  the 
ano-rectal  apace,  as  it  contains  the  lower  part  of  the  rectum,  its  vessels 
and  nerves,  and  the  muscles  which  act  on  the  anus.  These  names  suffi- 
ciently indicate  the  contents  of  the  respective  spaces,  and  the  student  will 
note  that  here  are  situated  the  two  great  excretory  outlets  of  the  body ;  in 
the  anterior  is  the  uriiiary  passage,  the  urethra ;  in  the  poaterior  is  the 

>  Certain  weU^defined  porta  ot  the  bodj  ue  termed  regioyu,  bnt  the  Etodeot  must  bear 
in  mind  that  as  the  varioiu  strootiuM  of  the  bod;  are  more  or  leas  coDtiuDoiu,  the  same  is 
to  a  Urge  exMnt  on  arbitrary  one. 
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canal  for  the  fasces^  the  rectum.    In  the  female  there  is  a  third  passage 
between  these  ;  it  is  the  uterine  inlet  and  outlet,  and  is  called  the  vcigiTia. 

Practical  Surgery. — Pass  the  oiled  finger  into  the  vagina,  and  feel  the 
OS  and  cervix  uteri.  The  urethra  and  part  of  the  lower  portion  of  the 
bladder  may  be  felt  through  the  anterior  wall,  and  the  rectum  through  the 
posterior.  The  student  should  introduce  the  uterine  speculum,  following 
the  curve  of  the  sacrum,  and  get  a  good  view  of  the  os  uteri ;  he  should  also 
introduce  the  uterine  sound. 

Boundaries. — ^The  dissector  should  have  by  him  a  pelvis  with  the 
ligaments  preserved,  so  as  to  compare  the  deep  boundaries  where  covered 
by  the  soft  parts,  with  the  same  structures  in  the  prepared  or  dry  state. 
This  should  be  placed  in  the  same  position  as  that  of  the  subject,  and  it 
will  be  seen  that  this  region  corresponds  with  the  outlet  of  the  pelvis, 
which  is  larger  in  the  female,  but  individual  differences  in  the  size  of  the 
aperture  between  the  tubera  ischii  and  the  rami  of  the  pubes  will  be  found 
in  both  sexes ;  and  diseases  like  rickets  and  mollities  ossium  may  consider- 
ably contract  the  pelvic  outlet,  so  as  to  render  the  extraction  of  a  foetus 
or  of  a  large  calculus  a  matter  of  great  risk  and  difficulty. 

In  fronty  the  perinsBum  (this  is  the  collective  term  for  the  whole 
space,  but  in  strictness  the  perinceurri  proper  only  extends  from  the  anus 
to  the  back  of  the  scrotum  in  the  male,  and  in  the  female  between  the 
anus  and  the  posterior  fourchette  of  the  vulva)  is  bounded  by  the  sym- 
physis pubis  and  subpubic  ligament ;  lateraUyj  by  the  descending  rami  of 
pubes,  covered  by  the  crus  and  erector  penisy  and  by  the  tubera  ischii. 
These  are  the  boundaries  of  the  anterior  triangle^  which  is  nearly  equi- 
lateral, and  its  sides  are  from  three  to  three  and  a  half  inches  long. 

The  posterior  portion  is  smaller,  and  is  bounded  behind  by  the  coccyx 
and  at  the  sides  by  the  inferior  borders  of  the  great  gluteal  muscles  and 
the  great  sacro-ischiatic  ligaments,  which  are  under  cover  and  a  little 
external  to  the  gluteal  margins.  The  floor  is  formed  by  the  recto-vesical 
portion  of  the  pelvic  fascia,  which  cannot  yet  be  made  out  as  it  is  at  the 
pelvic  outlet,  but  the  student  should  feel  the  other  structures  enume- 
rated. 

The  perinaeum  measures  about  four  and  a  half  inches  from  before 
back,  and  three  inches  between  the  ischial  tuberosities,  and  is  about  an 
inch  deep  near  the  pubes  and  about  three  inches  at  either  side  of  the 
anus,  but  these  measurements  are  subject  to  individual  variations,  and  are 
of  course  much  less  in  children. 

Directions. — Before  reflecting  the  skin,  chalk  out  on  the  surface  the 
position  and  course  of  the  vessels  and  nerves,  and  the  situations  of  the 
penile  bulb  and  triangular  ligament,  following  the  figures  of  the  structures 
given  later  on.  The  following  parts,  which  can  be  made  out  in  a  moderately 
thin  subject,  should  also  be  felt. 

Midway  between  the  centre  of  the  anus  and  the  back  of  the  scrotum, 
or  about  two  inches  in  front  of  the  anus,  is  placed  the  so-called  central 
tendon  of  the  perinaeum,  where  the  perinaeal  muscles  meet. 

A  little  above  this  is  always  placed  the  penile  bulb,  and  the  artery  to 
it;  therefore  the  incision  in  lateral  lithotomy  should  never  be  begun 
above  it. 

In  fat  people  the  bulb  cannot  be  made  out  from  the  surface.  When 
*»A\ding  the  staff  during  the  operation  of  perinaeal  lithotomy,  the  penis 
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should  be  pulled  well  up  on  the  instrument,  so  as  to  drag  the  bulb  up 
and  out  of  the  way. 

Passing  back  and  up  from  this  point  is  the  membranous  part  of  the 
urethra,  just  in  front  of  the  prostate,  and  IJ  inch  further  on  is  the 
neck  of  the  bladder,  which  is  generally  between  three  and  four  inches  from 
the  surfS^e. 

The  lower  or  posterior  border  of  the  deep  perinseal  fascia  or  triangular 
ligament  can  be  felt  just  behind  the  bulb.  By  drawing  the  anal  margins 
apart,  a  whitish  line,  marking  the  junction  of  skin  and  mucous  mem- 
brane, and  corresponding  to  the  separation  of  the  external  sphincter  from 
the  lower  border  of  the  internal  sphincter,  can  be  seen. 


THE  ISCHIO-  OR  ANO-EECTAL  SPACE. 

Dissection. — The  incisions  for  the  dissection  of  the  perinseum  may 
vary.  The  usual  mode  is  the  follo¥ring,  but  the  figure  represents  another 
plan  which  is  described  below.  Make  three  transverse  incisions  through 
the  skin,  one  just  in  front  of  the  anus,  joining  the  ischial  tuberosities,  one 
above  it,  at  the  root  of  the  scrotum,  and  the  third  just  behind  the  tip  of 
the  coccyx.  These  should  extend  the  same  distance  laterally.  The  in- 
cision at  the  root  of  the  scrotum  need  not  be  made  till  this  region  is 
finished.  These  transverse  incisions  are  to  be  joined  by  a  vertical  one, 
extending  from  the  root  of  the  scrotum  to  beyond  the  coccyx,  and  skirting 
the  anal  margins. 


YiQ,  461.— Diagram  of  incisiokb  for  dissbctino  thb  prrinjeux. 

The  initiument  for  keeping  the  legi  aptrt  Is  In  podtton. 

Another  method  is  to  make  the  incisions  correspond  to  the  perinseal 
boundaries,  viz.  just  outside  the  rami  of  pubes  and  ischium,  and  beyond 
the  margins  of  the  great  glutei.  The  angles  should  be  rounded  and  the 
scrotal  portion  truncated.  If  the  former  plan  be  adopted,  the  skin  is  to 
be  reflected  from  the  middle  line  outwards,  but  in  the  second  case  from 
without  inwards  or  ftom  above  downwards,  and  then  removed. 

In  the  second  method,  the  two  divisions  of  the  perinaeum  may  be  dis- 
sected separately — ^as  in  the  former — ^by  making  a  transverse  incision  in 
front  of  the  anus  to  meet  the  lateral  ones. 
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The  skin  around  the  anus  must  be  carefully  removed  to  avoid  injuring 
the  comigator  and  external  sphincter,  which  are  immediately  beneath  it. 
In  doing  this  it  will  be  observed  that  the  skin  is  very  thin  and  merges 
gradually  into  the  macous  membrane  of  the  rectum.  This  portion  of  the 
skin  is  well  supplied  with  minute  sebaceous  glands,  called  the  anal 
glands. 

Hhe  suhcutaneouB  tieaue  or  fascia  of  this  region  is  continuous  with 
that  of  the  buttocks,  thighs,  and  scrotum,  and  contains  &t,  except  over 
the  comigator  and  external  sphincter.  The  quantity  of  this  fot  varies  in 
individuals,  and  if  in  abundance,  it  increases  the  depth  of  the  perinseum, 
and  of  course  that  of  the  incision  in  lithotomy.  It  also,  as  Professor 
Quekett  pointed  out,  contains  anal  glands  and  some  involuntary  muscular 
fibres.  Some  cutaneous  vessels  and  some  filaments  of  nerves  from  the 
internal  pudie  and  small  sciatic  perforate  this  layer  and  supply  it  and  the 
skin.    The  &t  in  the  deeper  layers  is  continuous  with  that  in  the  ischio- 
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rectal  foBue,  as  will  be  seen  in  cleaning  these  spaces,  which  should  now  be 
done. 

The  Cntavieoua  VesseU  and  Nerves  of  both  spaces  come  from  branches 
of  the  internal  pudic  artery  and  nerve,  and  from  the  inferior  or  long 
pudendal  nerve. 

Directions. — To  define  the  boundaries  of  the  ischio-rectal  fossa,  the 
diBsector  should  b^n  at  the  outer  margin  of  the  external  sphincter,  and 
proceed  outwards.  On  one  side  he  should  seek  the  vessels  and  nerves, 
but  on  the  other  he  muBt  disregard  them,  so  as  completely  to  expose  the 
muEcles  which  limit  it.  As  he  removes  the  coarse  granular  fat,  he  will 
note  that  it  is  enclosed  between  layers  of  fascia,  and  that  it  thoroughly 
fills  the  spaces  on  each  aide  of  the  lower  part  of  the  rectum.  Its  use  is 
to  support  and  protect  the  rectum  and  its  vessels  and  nerves,  which  other- 
wise would  hang  free,  also  to  allow  of  its  distension  without  injury.  The 
elasticity  of  the  tissue  iu  which  the  I&t  is  contained  permits  of  its  return- 
ing to  its  original  condition  after  the  rectum  has  been  distended,  and  thus 
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assists  thst  01^^  in  its  contraction.  Were  it  not  for  this  accumulation  of 
fat  there  would  exist  two  deep  hollows  on  either  side  of  the  rectum  which 
would  ahnost  hang  free,  i.e.,  would  only  be  connected  to  the  parietes  by 
its  vessels  and  nerves.  In  old  and  thin  people,  or  after  wasting  diseases, 
there  is  frequently  a  hollowness  on  either  side  of  the  rectum  owing  to  the 
absorption  of  the  fiit  from  this  part  as  well  as  in  other  portions  of  the 
body.  A  mass  of  fat  enclosed  in  strong  fibrous  partitions  will  also  be 
found  over  the  ischial  tuberosities.  The  fibrous  septa  are  adherent  to  the 
skin,  and  frequently  a  large  uni-  or  multilocular  bursa  will  be  found  be- 
tween these  fat  masses  and  the  skin.  I  have  rarely  found  these  bursse 
in  children;  they  are  developed  later,  and  are  the  result  of  pressure  or  fric- 
tion, and  act  as  pads  to  prevent  the  skin  being  injured  by  the  body  weight 
in  sitting,  riding,  &c.  They  sometimes  enlarge  or  inflame  in  people  who 
ride  much,  and  have  consequently  received  the  name  of  '  rider's  burste.' 


The  object  of  the  fibrous  septa  being  adherent  to  the  skin  is — as  in  the 
case  of  the  skin  under  the  oa  calcia — not  only  to  keep  the  &t  in  its  place 
at  the  point  of  pressure,  but  to  prevent  too  much  sliding  of  the  skin  in 
sitting,  riding,  &c.,  so  that  the  skin  which  has  become  accustomed  to 
pressure  and  friction  shall  be  confined  to  its  place.  The  loose  fatty  tissue 
of  the  fossffi  is  frequently  the  seat  of  iBflwomatiou  and  abscess,  which 
may  bivst  either  externally  or  into  the  rectum,  or  in  both  directions, 
forming  the  various  kinds  of  fistvlce.  In  two  cases  under  my  care,  both 
males,  there  was  extensive  emphysema  following  these  abscesses.  (Mr, 
Bryant,  in  his  '  Surgery,'  mentions  a  similar  case,  and  Mr.  Fusey  of  Liver- 
pool has  recently  published  in  the  '  Lancet '  a  very  interesting  case  of  this 
kind,  which  however  recovered.)  This  emphysema  is  fortunately  of  very 
rare  occurrence)  and  one  which  can  only  be  explained  by  the  air  having 
penetrated  to  the  sapeificial  layer  of  &tty  tissue,  which  is  continuous 
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with  that  of  the  rest  of  the  body,  or,  by  the  abscess  huving  perforated 
the  iascm  in  the  anterior  perinfeal  region,  allowing  the  air  to  ascend  along 
the  scrotum  to  the  abdomen,  chest,  &e. 

The  source  of  the  air  in  such  cases  is  either  the  escape  of  gas  from 
the  rectum  passing  into  the  abscess,  or  it  arises  &om  decompositioii 
owing  to  rapid  gangrenous  inflammation  of  the  cellular  tissne  of  the 
fossa;  which,  like  most  fatty  tissue,  is  veiy  slightly  vascular,  and  is  thoB 
liable  to  rapid  destruction.  The  suppuration  "may  extend  to  the  opposite 
fossa,  but  this  is  unusual  in  consequence  of  the  separation  which  exists  in 
the  median  line  or  raph^  between  them.  Disease  of  the  lumbar,  sacral, 
or  coccygeal  portions  of  the  spine,  or  of  the  hip  or  oa  innominatum,  may 
give  rise  to  abscesses  which  may  burst  around  the  anus.  These  opeDings 
mast  not  be  mistaken  for  ordinary  rectal  flstula. 

lachiorreeial  fossa, — The  lat  having  been  cleared  away  on  one  side, 
the  following  observations  may  be  made.  The  fossa  is  a  conical  space, 
wider  at  the  surface  and  behind  than  above  and  in  &ont.     It  is  about  two 

; 
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inches  deep  externally,  deeper  behind  than  in  front,  and  one  inch  wide  at 
the  surface.  Its  inner  wall,  formed  by  the  sphincter  ani  and  the  inferior 
or  outer  sur&ce  of  the  levator  ani,-  is  the  longest,  and  is  placed  obliquely 
down  and  inwards.  The  coccygeus  enters  into  the  formation  of  this  wall 
posteriorly.  The  outer  side  is  vertical,  and  ia  formed  by  the  inner  sur- 
foce  of  the  obturator  intemiis  muscle  covered  by  its  fascia,  which  encloses 
the  internal  pudic  artery  and  nerve,  and  also  by  the  tuber  ischii. 

Posteriorly,  is  the  lower  border  of  the  gluteus  maximu-s,  and  under 
and  external  to  it  is  the  great  sacro-sciatic  ligament. 

Anteriorly,  are  the  transverse  muscle  and  triangular  ligament.  There 
are  two  pouches  in  this  space  ;  the  anterior  one  is  the  larger,  and  passes 
above  the  posterior,  which  latter  cul-de-sac  passes  above  the  glateos 
maximus. 

The  fossa  is  covered  in  by  the  sldu  and  subcutaneous  tissue  which 
form  its  base,  and  it  is  partly  covered  in  at  its  inner  side  by  the  external 
sphincter  and  comigator  cutis.  Its  s.\iex  or  upper  limit  is  not  oppoaite  to 
the  base  or  orifice,  but  is  placed  on  its  extemtd  wall,  and  is  limited  by  the 
junction  of  the  fasciae  over  the  obturator  intemns  and  lower  aspect  of  the 
levator  ani. 
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The  outer  wall  is  immovable,  but  the  inner  one  changes  with  the  con- 
traction or  relaxation  of  the  leTator  ani,  and  shortens  and  becomes  tense 
when  this  muscle  contracts,  or  elongates  and  approaches  the  skin  when  it 
is  in  a  state  of  rest. 

Direcliona, — Having  mastered  the  shape,  size,  bouDdaries,  and  actions 
of  the  boundaries  of  this  space,  the  student  must  proceed  to  study  the 
contents  of  tbe  opposite  fossa.  These  are  the  vessels  and  nerves  to  the 
lower  part  of  the  rectum  and  to  the  anus ;  they  are  all  branches  of  tbe 
internal  pudjc  artery  and  nerve.    A  branch  of  the  fourth  sacral  ner\'e,  and 
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one  from  the  inferior  or  long  pudendal  from  the  small  sciatic  nerve,  will 
also  be  seen.  Before  dtang  this  it  will  be  well  to  learn  the  attachments 
of  the  muscles  bounding  the  space.  Three  of  these  muscles  are  con- 
nected with  the  lower  end  of  the  rectum,  viz.  the  external  sphincter, 
levator  ani,  and  internal  sphincter.  The  comigator  cutis  ani  is  a  slender 
subcutaneous  muscle,  and  comes  first  into  view. 

Mitgdes. — The  comigator  cutis  ani  eurroimds  the  anus,  is  very  thin 
and  subcutaneous,  and  composed  of  involuntary  radiating  fibres ;  it  passes 
from  the  rectal  eubmncous  tissue  to  tbe  skin  external  to  the  q>hincter. 
T  T  a 
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Action. — Ite  radial  fibres  shortening  concentrically  raise  the  skin 
around  the  anas  into  radiating  ridges. 

Nerve. — The  inferior  hsemorrhoicJAl. 

The  Sphinotor  External  is  placed  immediately  beneath  the  skin  and 
corrugator,  and  is  an  orbicular  muscle  whose  fibres  are  elliptically  ar- 
ranged around  the  anua,  and  like  other  sphincters  it  coDsiate  of  two  planes 
of  muscular  fibres.  It  extends  half  an  inch  on  each  side  of  the  anus,  and 
ames  by  a  fibrous  band — the  ano-coccygeal  raph6 — from  the  back  of  the 
coccyx  near  its  tip,  and  by  some  fleshy  fibres  on  either  side  from  the  eub- 
cutaneous  tissue.  After  surrounding  the  anus,  it  passes  forwards  and 
blends  with  the  superficial  traQBverse  and  bulbo-cavemosus  muscles,  and 
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The  aabject  beioE  plaoed  on  Iti  itax. 

is  inserted  into  the  central  point  of  the  perinseum,  or  ano-bulbar  rspb£, 
and  by  fleshy  slips  into  the  superficial  fascia.  Its  deeper  fibres  form  a 
loop  which  pass  uninterruptedly  in  front  of  the  rectum. 

The  ano-bulbar  raph€  is  beneath  the  point  of  meeting  of  the  super- 
ficial transverse  muscles. 

Action. — It  is  usually  in  a  state  of  involuntary  contraction,  but  this 
may  be  voluntarily  increased.  It  closes  the  anal  aperture  and  puckers  up 
the  surrounding  skin,  and  like  all  the  i^erinceal  muscles  is  contracted  dnr* 
ing  coition. 

Relations. — SuperfidcU  to  it  are  the  skin  and  cormgator,  bauath  it 
is  the  lower  part  of  the  levator  ani,  it«  inner  border  is  contiguous  to  the 
internal  qihincter,  and  it«  outer  extends  partly  over  the  iaohio-rectal  foesa. 


VI8SECTI0N  OF  THE  PERINEUM.  646 

Nerves. — Inferior  hsBmorrhoidal  and  a  branch  from  the  fourth  sacral. 

Varieties. — ^These  are  not  of  practical  importance,  but  it  may  be  men- 
tioned that  there  are  frequently  two  layers,  a  superficial  and  deep,  and 
that  the  latter  not  only  surrounds  the  anus  but  blends  with  the  lower  por- 
tion of  the  rectal  walls.  Luschka'  describes  a  small  bursa  placed  between 
the  coccygeal  attachment  of  this  muscle  and  the  fourth  coccygeal  verte- 
bral body. 

The  Sphineter  Intemus. — ^To  expose  this  muscle  the  mucous  mem- 
brane at  the  lower  part  of  the  rectum  must  be  made  tense  by  inserting  a 
hook  into  it,  and  another  to  the  buttock  or  table.  The  incision  should 
correspond  to  the  whitish  line  before  mentioned,  at  which  the  skin  and 
mucous  membrane  join.  This  line  indicates  the  boimdary  between  the 
two  sphincters,  and  the  mucous  membrane  is  to  be  carefully  dissected 
from  it  upwards.  This  muscle  surrounds  the  last  half-inch  of  the  rectum, 
and  is  higher  or  more  deeply  placed  than  the  external  sphincter,  from 
which  it  is  separate.  Its  fibres  are  fine  and  pale,  and  consist  of  the 
lowest  unstriped  and  i/nvolunta/ry  circular  fibres  of  the  rectum. 

Action. — ^It  assists  the  external  sphincter  in  closing  the  anus. 
^  Relations. — The  mucous  membrane  and  submucous  tissue  internally 
and  externally,  the  external  sphincter,  levator  ani,  and  inferior  hemor- 
rhoidal vessels  and  nerves. 

Nerves. — ^From  hypogastric  plexus  of  sympathetic. 

The  Levator  Ani — To  get  a  good  view  of  the  insertion  of  this  muscle, 
detach  the  coccygeal  origin  of  the  external  sphincter  and  reflect  it  to  one 
side.  This  muscle  is  placed  between  the  interior  of  the  true  pelvis,  along 
its  brim,  and  the  outer  part  of  the  lower  end  of  the  rectum.  Its  origin 
cannot  be  seen  till  the  pelvis  is  dissected,  but  it  may  be  followed  on  the 
dry  pelvis.  It  arises  in  front,  by  fleshy  fibres  from  the  posterior  surface 
of  the  pubes,  midway  between  its  upper  and  lower  edges,  and  from  the 
back  of  the  triangukr  ligament ;  behind  fi^m  the  internal  and  inferior 
surfieuses  of  the  ischiatic  spine,  and  between  these  parts  by  tendinous 
points  from  a  whitish  line  on  the  under  surface  of  the  pelvic  &scia,  as 
this  gives  off  the  obturator  fascia.  Some  of  the  fibres  extend  in  the  fascia 
to  above  the  level  of  the  obturator  intemus,  and  they  are  often  separated 
by  cellular  intervals.  The  white  line,  or  aponeurotic  arch,  is  concave 
superiorly.  From  this  origin  it  passes  down  and  in,  the  fibres  converging 
to  be  inserted  in  the  following  manner.  The  anterior  fibres,  which  are 
the  fewest  and  longest,  pass  between  the  bladder,  prostate,  and  rectum, 
and  along  their  sides  (forminc^  the  corrvpressor  prostatce  of  some  authors), 
they  then  join  the  muscle  of  the  opposite  side  in  the  central  perinatal  point, 
and  blend  with  the  external  sphincter  and  deep  transverse  muscle;*  the 
posterior  fasciculi  are  attached  to  the  side  of  the  lower  end  of  the  coccyx, 
and  those  just  in  fit)nt  of  the  coccyx  join  in  a  median  raph6  with  its 
fellow  of  the  opposite  side,  as  far  forwards  as  the  anus ;  the  middle  part 
of  this  muscle  is  the  largest,  and  passes  on  the  side  of  the  rectum,  blend- 

'  Die  faseia  pelmna,  Wien,  1859,  p.  13. 

*  By  reflecting  the  superficial  transvezse  muscle  of  one  side,  the  fibres  of  insertion  to 
the  bulb  {amhbMmr),  which  are  below  the  bnlbo-cavemosns,  wiU  be  exposed,  and  bjr 
detaching  the  deep  transverse  muscle,  the  insertion  into  the  membninoiis  nrethxa  wiU  be 
exposed.  These  ma^  be  seen  in  a  muscular  subject  during  the  dissection  of  the  aoterior 
spaoe. 
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lug  with  the  fibres  of  the  external  8p)unct«r,  and  to  a  leas  extent  with 
thoite  of  the  internal,  and  ia  inserted  into  the  akin  around  the  anus.' 

Action. — It  raises  and  inverts  the  lower  end  of  the  rectum,  espedallj 
its  posterior  part,  and  aids  in  replacing  the  mucous  membrane  which  has 
been  protruded  and  everted  during  de&ecation.  It  also  supports  the 
lower  part  of  the  rectum,  vagina,  bladder,  urethra,  prostate,  and  vesicuhe 
aeminales  during  expulsive  efforts.  The  posterior  portion  may  move  the 
coccyx  up  and  to  one  side,  and  also  raise  the  posterior  part  of  the  anus. 

Rdationa. — ^Thcse  are  important.  This  muscle  has  two  aurfitces  and 
three  borders,  and  enters  into  both  the  anterior  and  posterior  perinasal 
regions.  Its  upper  or  pdvic  surface  is  concave,  and  is  covered  by  the 
reoto-vesieal  part  of  the  pelvic  fescia,  its  lower  or  perinceal  aspect  is  convex 
downwards,  and  is  covered  by  the  anal  &8cia.  It  forms  the  mner  boundary 
of  the  ischio-reotal  fossa,  and  is  in  contact  with  the  middle  perinseal  fascia 
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in  front,  with  the  external  sphincter  in  the  middle,  and  with  the  cellulo- 
fatty  layer  of  the  ischio>rectaJ  fossa  behind. 

The  middle  periuEcal  fascia  being  tro/naversdy  and  this  muscle  ob- 
liquely placed,  there  exists,  in  consequence,  a  s^iace  filled  with  fatty  tissae 
between  the  two ;  this  is  the  anterior  prolongation  of  the  ischio-rectal 
fossa  already  mentioned.  Its  external  border  Is  its  origin,  its  internal  edge 
extends  from  the  pubes  to  the  rectum,  and  is  in  relation  with  the  rectam, 
prostate,  and  pubo-rectal  aponeurosis,  and  its  [wsterior  transverse  border 
passes  between  the  ischial  sitine  aud  the  rectum,  and  is  parallel  to  the 


and  nameii  by  SanMrini,  and  subsequently  by  Albinui,  Summering,  Wmalow,  and  Wcb«r- 
Hildebmodt,  aa  a  separate  iniucle,  the  levator  cciutricttrr  or  eampremtr  yroitaXm.  In  the 
female,  thexe  antcriur  fibres  descend  on  the  iddes  of  the  vagina.  Henle,  in  hii  Bamihme\  d, 
tj/ttemalitchfn  Anatonif  drt  Mi!iaef>f»,  last  edition,  describes  a  layer  of  involoDtarj 
mnscalar  tibres,  wiLb  some  inlerspersocl  volnnlary  fibres,  which  pnasea  bebind  the  pnialaC« 
and  its  venons  plexus  to  join  the  opposite  mnscle.  This  layer  reali  on  the  joncUoa  at  tba 
aph'ni^tec  ani  and  bult>o-aaven>oBaB,  and  he  has  Damod  it  the  frit-Tfctalit. 


DISSECTION  OF  TBE  PERINEUM.  «7 

anterior  border  of  the  ischio-coccygena.  The  muscles  of  opposite  aides  are 
separated  in  front  by  a  triangular  interval  in  which  is  the  triangular  liga- 
ment, and  through  this  pass  the  nrethia  in  the  male,  and  vagina  in  the 
female. 

A'eMiM.— From  the  internal  pudic  and  third  and  fourth  sacral  nerves, 
which  latter  pierce  or  paaa  between  it  and  the  iscbio-coccygeas  j  it  has  also 
some  twigs  from  the  anterior  sujierficial  perinseal  nerve. 

The  IiohitMiooeygeiu. — Some  anatomists  say  that  this  is  only  the 
posterior  part  of  the  levator  ani,  but  as  it  is  ofton  pretty  distinct,  I  shall 
describe  it  as  a  separate  muscle.     It  arieea  from  (he  posterior  part  of  the 
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tendinous  arch  or  white  line  of  the  pelvic  &scia,  and  is  iTiaerted  into  the 
side  of  the  coccyx  and  into  the  ano-coccygeal  rajth^. 

Action. — It  assists  the  posterior  part  of  the  levator  ani. 

Nerve. — ^The  same  as  that  of  the  levator  ani. 

The  CoooTgeni,  larator,  or  tpino-ooocTgeaf,  is  situated  between  the 
posterior  border  of  the  levator  ani  and  the  small  sciatic  ligament.  Its 
under  surbcc  may  be  seen  by  removing  a  portion  of  the  gluteus  maximus 
of  one  side,  so  as  to  expose  the  great  sacro-sciatic  ligament.  This  may  be 
divided  at  its  middle  and  reflected.    Some  of  the  fibres  of  the  gluteus 
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will  be  found  to  be  connected  with  the  posterior  surEEiee  of  the  ligament. 
It  is  a  triangular,  short  and  flat  muscle,  with  fleshy  and  tendinous  fibres, 
and  orises  by  its  apex  from  the  upper  part  of  the  isohial  spine  and  lesser 
sciatic  ligament,  and  is  inserted  by  its  base  to  the  side  and  part  of  the 
anterior  surfiice  c^  the  coccyx  and  last  piece  of  the  sacnun. 

Adiori^. — It  raises  the  coccyx  after  it  has  been  pushed  back  during 
de&ecation,  and  supports  it  daring  parturition. 

Relations. — Its  pelvic  surface  is  in  contact  with  the  rectum  on  the 
left  side,  its  external  or  lower  surface  rests  on  the  front  of  the  small  sacro- 
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sciatic  ligament  and  gluteus  maximus,  its  anterior  or  inferior  edge  is 
parallel  with  the  posterior  border  of  the  levator  ani,  and  its  postenor  or 
superior  border  is  separated  from  the  pyriformis  by  some  vessels  and 
nerves ;  the  aacro-Bciatic  ligaments  are  also  partly  above  it.  It  completes 
the  pelvic  or  genito-rectal  diaphragm  posteriorly.' 

Nerves, — ^The  fourth  and  fifth  sacral,  and  coccygeal. 

Varieties. — It  occasionally  has  two  heads  of  origin,  and  is  sometimes 
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attached  to  the  sacnun  instead  of  the  coccyx.  Macalister,  in  his  paper  on 
'  Muscular  Anatomy,'  p.  66,  mentions  that  Von  Behr  and  other  anatomists 
have  described  some  fibres  passing  from  the  lower  end  of  the  sacrum  to  the 
front  and  back  of  the  coccyx,  and  have  named  the  anterior  set  curvatoT, 
and  the  posterior,  exte}i8or  coceygia.     I  will  describe  them  separately. 

TheSaero-coayt/geusposteinor,  or  extensor  coccygis  of  Theile,  consists  of 
a  few  slips  arieing  from  the  lower  part  of  the  back  of  the  sacrum,  or  from 

'  Sorae  French  and  QerinaD  aubiinists,  TAejei  Mtutag  tha  latter,  oonsiclcr  the  ■jmme' 
tncal  groap  of  mnsclca  in  the  perinamn  aa  one  oontinaoaa  sheet  meeting  in  the  mid-Une, 
and  regard  them  as  forming,  and  juatly  m.  the^frw  m-  ywito-irri»ary  iiap\ragm. 
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the  poBterior  inferior  iliac  apiDe,  and  inaertmg  into  tlie  back  of  the  ooccyz. 
It  is  frequently  present. 

The  Saero~<x>ccygeus  aiUerior,  or  oirvator  coceygis  of  Von  Behr,  occu- 
pies a  corresponding  position  in  front  of  the  Bacrum  and  ooccyx,  and  is  less 
constant  thiui  the  preceding  muscle.  These  fibres  repreeent  some  of  the 
caudal  muscles  of  the  lower  animals.  Their  names  indicate  their  actions, 
and  filaments  firom  the  lower  sacral  nerves  supply  them. 

Diseection. — On  the  undissected  side,  the  student  must  carefully 
remove  the  fat  in  a  direction  corresponding  to  that  of  the  vessels  and 
nerves,  which  run  for  the  most  part  transversely  or  obliquely  inwards ;  those 
to  the  posterior  part  of  the  anus  and  rectum  pass  back,  and  those  for  the 
urethra  and  muscles  of  the  anterior  space  course  forwards.  He  must  note 
that  the  superficial  pad  of  fat  is  separated  firom  a  deeper  layer  by  the 
inferior  hiemorrhoidal  vessels  and  the  posterior  twig  of  the  perimeal  branch 
of  the  internal  pudic  nerves.    These  must  be  traced  ontwards  to  their 
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origin  &om  the  internal  pudic  artery  and  nerve,  which  may  be  felt  along 
the  outer  wall,  in  an  aponeurotic  sheath  of  the  obturator  fascia.  At  the 
posterior  part  of  the  fascia  the  artery  is  about  an  inch  and  a  half  from  the 
Burbce,  or  from  the  lower  margin  of  the  ischial  tuberosity,  but  only  half 
an  inch  firom  the  surface  at  the  anterior  part  of  the  space,  where  it  passes 
under  and  then  pierces  the  tria^ular  ligament  to  get  between  its  layers 
and  to  divide  into  its  two  terminal  branches,  viz.  the  artery  to  the  corpus 
cavemoaum  and  the  dorsal  artery  of  the  penis. 

The  pdvic  and  gluteal  portions  of  the  internal  padic  artery  and  nerve 
will  be  subseqnently  dissected ;  only  the  perinieal  portion  is  seen  in  this 
dissection. 

Instructions. — Feel  the  structures  just  mentioned,  and  roll  them  under 
the  finger ;  define  the  posterior  edge  of  the  triangular  ligament,  feel  the 
sacro-sciatic  ligaments  and  the  spine  of  the  ischium.    By  referring  to  the 
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dried  pelvis  with  the  ligamentB  attached,  and  to  the  woodcuts,  their  rela- 
tive positions  will  be  ascertained. 

Arteriu. — The  Padio  or  Internal  Fndio  artery  comes  from  the  anterior 
division  of  the  internal  iliac,  and  occasionally  by  a  common  trunk  with  the 
sciatic,  and  is  of  large  size,  but  smaller  in  the  female.  It  is  distributed 
mainly  to  the  genital  organs  and  lower  end  of  the  rectum,  and  furnishes 
almost  all  the  vessels  to  the  structures  in  both  perineal  spaces.  Only  the 
posterior  part  of  the  artery  is  now  to  bg  dissected.  It  leaves  the  pelvis 
through  the  great  sacro-sciatic  foramen,  taking  a  curved  course,  and  accom- 
panied by  the  nerve,  it  re-enters  the  pelvis  through  the  lesser  sacro-sciatic 
foramen  just  helow  the  ischial  spine,  behind  whi(£  it  passes ;  it  then  runs 
forward  on  the  inner  side  of  the  tuber  ischii  external  to  the  iscblo-rectal 
fossa  but  internal  to  (i.e.  nearer  the  mid-line)  Uie  obturator  intemus, 
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although  on  the  outer  or  pennceal  surface  of  that  muscle.  In  this  fossa 
the  following  branches  are  given  oS. 

The  Inferior  or  External  hamwrrhoidal,  two  or  three  in  number,  croea 
the  fossa  through  the  fat  to  the  lower  end  of  the  rectum,  and  to  the 
external  sphincter,  levator  ani,  and  skin  around  the  anus  and  over  the 
anterior  part  of  the  perinieum. 

It  anastomoses  on  the  rectum  with  the  snperior  hsemorrhoidal  from  the 
inferior  mesenteric,  and  middle  hiemorrhoidal  from  the  anterior  trunk  of 
the  Internal  iliac,  and  joins  the  superficial  perineeal  branch  in  front.  Some 
muscular  twigs  to  the  anterior  part  of  the  levator  ani  may  be  seen  at  the 
front  of  the  fossa. 

A  few  twigs  of  the  sciatic  artery  to  the  inner  surface  of  the  gluteus 
maximus,  and  to  the  skin  and  fat  in  its  neighbourhood,  may  be  seen  at  the 
back  of  the  space. 
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Teiu. — These  are  the  vente  comitee  of  the  arterieft,  and  empty  them- 
selves into  the  internal  pudic  vein,  which  ends  io  the  internal  iliac 
vein. 

HerTM. — Corresponding  and  similarly  named  branches  to  those  of  the 
artery  iasue  from  the  pndic  or  int«mal  pudic  nerve,  which,  like  the  artery, 
supplies  nearly  all  the  Btructures  in  these  regions.  A  filament  from  the 
fourth  sacral,  and  some  cutaneous  branches  of  the  small  sciatic,  are  also 
found  in  this  fossa.  On  the  back  of  the  coccyx  is  the  fifth  sacral,  and  at 
its  sides  and  near  its  tip  are  the  coccygeal  nerves. 

The  Padie  ex  intenul  pndio  nerve  comes  from  the  third  and  fourth 
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sacral  nerves  and  takes  the  same  course  as  the  artery.  It  is  more  deeply 
plaoed  than  the  artery,  and  in  the  fossa  gives  off  the  two  following  branches. 
It  then  passes  forward,  and  ends  as  the  dorsal  nerve  of  the  penis. 

The  Inferior  hcBmorrhoidal  nerve  arises  from  the  pudic  at  the  back  of 
the  pelvis,  or  may  issue  directly  fiiim  the  sactal  plexus.  In  the  latter  case 
it  passes  through  the  small  sacro-sciatic  foramen.  It  crosses  the  fossa  and 
supplies  the  external  sphincter  and  skin  around  it.  Some  cutaneous  fila- 
ments iKiBs  forwards  and  anastomose  at  the  thigh  margin  with  the  inferior 
pudendal  of  the  small  sciatic  and  with  the  posterior  supplemental  perinteal 
offsets  of  the  pudic. 


«8S  BUMAS  MOEPBOIOGT. 

The  perinmal  nerve  is  mncli  larger  tbaa  the  preceding,  and  is  sitnated 
lover,  being  beneath  tbe  podic  aiteiy.  It  is  also  larger  than  the  oontmu- 
at[on  of  the  pndic  nerre  to  tbe  peni^  and  l$  given  off  at  about  the  middle 
of  the  outer  wall  and  soon  lies  tnper6cial  to  the  ressels.    It«  teancbefl  are 

1  I  . 
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muaouXar,  oataneoua^  and  genital,  of  which  only  the  cutaneous  will  now 
be  partly  dissected. 

The  Superficial  perinceal  nerves  are  partly  seen  in  the  fossa.    They 
are  named  the  posterior  and  anterior  awperfi-cial  perinceal  j  the  former  is 
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the  firgt  given  off,  is  placed  at  the  back  of  the  space  and  supplies  the  skin 
in  front  of  the  anus,  accompanying  the  anterior  to  the  scrotum  and  joining 
the  inferior  hsemorrhoidal  and  inferior  pudendal  nerves. 

The  anterior  is'  found  at  the  fore  part  of  the  fossa  accompanying  the 
superficial  perinseal  artery ;  it  is  under  the  superficial  traTiSverse  muscle, 
and  supplies  the  skin  at  the  forepart  of  the  scrotum  and  that  on  the  under 
surface  of  the  penis.  The  levator  ani  and  external  sphincter  receive  twigs 
from  this  branch. 

The  inferior  or  long  pudendal  branch  of  the  small  sdaiic  accompanies 
these  nerves  to  the  scrotum,  and  joins  the  })08terior  perinseal.  In  the  female 
these  nerves  supply  the  skin  of  the  labia  majora. 

The  sphincteric  or  hcemorrhoidal  branch  of  the  fourth  sacral  is  seen 
near  the  coccyx,  and  supplies  the  external  sphincter  and  skin  between  the 
anus  and  coccyx.  It  reaches  its  destination  by  piercing  either  the  levator 
ani  or  coccygeus,  or  by  passing  between  them.  The  branches  of  the  email 
edatic  nerve  seen  in  this  dissection  are  the  internal  cutaneous  a/nd 
inferior  pudendal.  The  former  are  for  the  supply  of  the  thigh  and  but- 
tock, and  turn  over  the  inferior  edge  of  the  gluteus  maximus  to  the  skin 
of  these  parts,  and  are  found  at  the  posterior  and  external  part  of  the  fossa. 
The  latter  will  be  dissected  presently. 


THE  QENITO-URINARY  TRIANGLE, 

Diaeection. — Baise  the  skin  carefully  from  the  underlying  superficial 
fascia,  following  the  directions  as  to  the  incisions  which  were  given  in  the 
preceding  section.  The  dissector  should  see  if  some  muscular  fibres, 
generally  scattered,  but  occasionally  well  developed  and  concentrated,  are 
present.  If  so,  they  may  pass  from  the  tat  over  the  tuber  ischii  to  the 
raph6,  external  sphincter  and  levator  ani.  This  arrangement  is  rare, 
and  depends  apparently  on  the  development  of  the  superficial  trans- 
verse muscle.  It  is  more  common  to  see  muscular  fibres  passing  from 
the  ischio-rectal  fat  either  in  or  outwards,  to  blend  with  the  superficial 
fistscia.  Should  this  muscle  be  present  there  will  be  three  transverse 
muscles;  the  cuianeoua^  the  superficial  or  middle,  and  the  deep.  It 
has  been  named  the  subcutaneous  tra/nsverse.  The  superficial  perinseal 
fascia  is  now  exposed,  and  is  composed  of  two  layers,  between  which  seek 
the  continuations  of  the  cutaneous  vessels  and  nerves,  partly  described  in 
the  last  section,  and  trace  them  back  to  their  origins.  Then  cut  through 
the  superficial  layer  of  the  pervnceal  fascia  midway  between  the  raph6 
and  rami  of  pubes  and  reflect  it,  and  note  that  it  is  Twt  adherent  to  the 
lateral  bony  boundaries,  and  that  it,  like  the  subcutaneous  oellulo-fatty 
layer  or  superficial  &8cia  in  the  groin,  buttock,  abdomen,  and  upper 
part  of  the  thigh,  with  which  it  is  continuous,  varies  in  the  amount  of  fat 
contained  in  its  meshes  with  the  condition  of  the  body  generally  as  to 
obesity.  Insert  the  fine  end  of  a  blow-pipe  beneath  the  posterior  part  of 
the  disep  layer  of  this  fescia  at  one  side,  and  observe  its  membranous 
structure,  also  the  median  partition,  which  is  incomplete  at  the  anterior 
part  of  the  space,  allowing  the  air  to  cross  the  median  line.  If  the  infla- 
tion be  forcible  enough,  the  air  will  be  projected  along  the  scrotum  and 
penis  on  to  the  abdomen,  but  iiot  usually  onto  the  taighs  because  this 
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layer  is  adherent  to  the  pubic  rami.  Pus  or  urine  extravasated  under  this 
layer  generally  follows  this  course  and  does  Tiot  pass  hdckwardy  because 
this  deep  layer  of  the  superficial  perinaeal  &scia  is  continuous  around 
the  posterior  border  of  the  superficial  transverse'  muscle  with  the 
anterior  layer  of  the  mdddle  perinceal  fascia^  which  latter  is  also  called  the 
triangular  ligament  Observe  that  at  the  sides  this  deep  layer  of  the 
superficial  perinaeal  fascia,  which  is  called  by  some  the  fascia  of  CoUeSy  is 
attached  to  the  anterior  lip  of  the  margin  of  the  rami  of  pubes  and  ischium, 
external  to  the  cms  and  erector  penis,  and  as  tai  back  as  the  tuber  ischii. 
Anteriorly  it  is  unattached,  and  is  continuous  with  the  dartos  of  the 
scrotum  and  the  fascia  of  the  penis  as  far  as  the  base  of  the  gUvas.  From 
the  deep  surface  of  this  layer  is  given  off  a  vertical  septum  which  is  attached 
to  the  urethral  bulb  in  the  mid-line,  but  is  incomplete  in  front  towards 
the  scrotum. 

This  septum  imperfectly  divides  the  pouch  included  between  this 
layer  and  the  anterior  layer  of  the  triangular  ligament  into  two  lateral 
halves,  and  between  these  layers  are  contained  the  three  superficial 
muscles  of  this  region,  viz.  the  bulbo-caveraosus  over  the  urethral  bulb, 
the  ischio-cavemostbs  over  the  cms  penis,  and  the  superficial  tran^sversus 
peri/ncd;  also  the  superficial  perinaeal  vessels  and  nerves.  In  con- 
sequence of  this  arrangement  of  the  &scia  this  pouch  is  completely  sepa- 
rated from  the  ischio-rectal  region,  so  that  rectal  fistulse  are  almost  always 
situated  behind  the  interAschiatic  lin^j  which  corresponds  very  nearly  to 
the  line  of  junction  of  these  fasciae,  and  urethral  fistulae  are  placed,  ordinarily, 
in  front  of  it. 

From  ten  years'  experience  as  a  teacher  of  anatomy,  I  know  well  that 
students  generally  have  much  difficulty  in  comprehending  clearly  the 
arrangement  of  these  fasciae.  Having  just  given  the  arrangement  usually 
described,  I  will  add  a  statement  which  has  forced  itself  on  me  through 
repeated  dissections  and  fix)m  surgical  and  pathological  observations.  I  am 
quite  aware  that  it  differs  from  the  majority  of  authors,  but  I  am  sure  that 
the  dissector  will  observe  it  to  prevail  in  the  large  majority  of  subjects, 
and  I  think  he  will  find  it  easy  of  comprehension.  Anatomists  have 
differed  much  in  the  description  and  nomenclature  of  the  fasciae,  and 
students  have  been  bewildered,  but  the  matter  is  sufficiently  simple,  and  I 
trust  that  the  following  brief  description  will  render  it  more  easy  to  be 
understood  by  the  reader. 

The  fasciae  of  the  perinaeum  are  three,  the  superficial^  the  middle  and  the 
deep  J  and  these  envelope  the  muscles  which  close  the  pelvic  outlet,  forming 
their  sheaths  or  apomyoses}  In  the  perinaeum  there  are  three  layers  of 
muscles,  the  superficial^  m,iddlej  and  deep ;  the  two  former  will  presently  be 
dissected,  and  the  deep  form  the  pelvic  diaphragm  already  alluded  to  in  the 
previous  section.  They  are,  from  before  backvraids,  the  levator  ani,  ischio- 
coccygeus,  coccygeus,  and  pyriformis.  These  three  layers  of  muscles  have 
each  (on  both  sur&ces,  of  course)  their  special  sheaths,  which  are  con- 
tinuous with  each  other,  and  thus  form  the  various  fasciae  of  this  region, 
BO  that  these  three  planes  of  muscles  are  enclosed  between  four  layers  of 
fascia,  thus ;  the  superficial  muscles^  between  the  two  layers,  formed,  as  will 
be  presently  described,  of  the  middle  perinaeal  fascia;  the  middle  muscles j 
between  the  deep  layer  of  the  middle  perinaeal  fiiscia  and  the  deep  perinaeal 

*  This  term  is  more  oorreot  than  aponeurosis. 
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&scia ;  and  the  deep  muscles,  between  the  deep  perineeal  and  pelvic  foscise. 
By  thus  aBeimilating  the  deeper  foscise  in  this  region  to  that  of  Bimilar 
stnictorea  in  other  parts  of  the  body,  and  considering  them  as  apomyoeea, 
as  they  undoubtedly  are,  their  comprehenBion  and  description  is  much 
facilitated.  It  will  now  be  clear  that  there  are  four  planes  of  fascia  enclosing 
three  groups  of  muscles,  viz.  the  sui>er&cial,  the  middle,  and  the  deep 
perinceai  &sciie,  the  fourth  layer  being  part  of  the  true  fascice  of  the  pelvis, 
separating  the  deepest  part  of  the  perinteum  from  the  pelvic  cavity,  limit- 
ing the  pelvic  outlet,  and  being  only  separated  from  the  peritoneum  by  loose 
cellulo>Eatty  tissue.  Although  these  fo&ciae  cannot  now  all  be  seen,  it  will 
assist  the  student  to  understand  them  if  a  succinct  account  be  at  once 
given. 

The  Bnperfloial  Peruisal  Fuoia,  or  subcutaneous  cdhUo-fatty  layer,  may 
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he  dissected  into  two  layers,  and  is  continuous  with  that  of  surrounding  parts, 
and  passes  into  the  thighs,  into  the  ischio-rectal  foaaa,  and  around  the  anus 
to  the  buttocks,  and  is  attached  to  the  aides  of  the  coccyx.  In  front,  it 
loses  its  fat  and  runs  into  the  dartos,  or  more  correctly  forms  an  extremely 
thin  and  firm  band  of  union  between  the  dartos  and  skin  of  the  scrotum, 
and  passes  on  to  the  penis  and  abdomen.  Between  this  and  the  middle 
perinceai  fascia  are  the  cutaneous  vessels  and  nerves  which  pierce  and 
supply  the  superBcial  fascia  to  reach  the  skin. 

Directicms. — To  demonstrate  the  attachment  of  the  middle  fascia,  cut 
through  it  on  one  side,  midway  between  the  pubic  arch  and  the  mid-line, 
and  reflect  it,  removing  any  fat,  and  define  the  septum  in  the  middle. 

The  Kiddle   Feriiuesl   Faaoia,  or  apomyoeis,  is  a  thin  membranous 
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structure,  which  is  unattached  in  front  and  is  continaons  with  the  scrotal 
dartos,  but  is  attached  laterally  to  the  anterior  lip  of  the  descending  rami 
of  the  pubcB  and  ascending  rami  of  the  ischium,  in  front  of  the  cms  and 
erector  penis  and  as  far  back  as  the  tuber  ischii.  It  passes  roood  the  lower 
border  of  the  auperjicial  traTiaverae  muscle  to  reach  its  deep  sur&ce,  and  is 
attached  laterally  to  the  posterior  margins  of  theaame  bones  behind  the  cms 
and  erector,  and  superiorly  to  the  inferior  margin  of  the  symphysis  pubis. 

By  this  reflection,  recurvation,  or  folding  of  itself  round  the  transverse 
muscle,  two  layers  are  formed,  a  superficial,  called  Colles'  fascia,  and  a  deep.' 
These  are  really  continuous,  and  form  parts  of  one  and  the  same  fascia,  the 
deeper  layer  being  the  stronger.  Between  the  two  layers  of  this  fascia  are 
the  superficial  perinceal  muscles,  viz.  the  erector  penis,  accelerator  urinoe, 
and  Buperjieial  transverse,  with  parts  of  the  transverse  vessels  and  superficial 
periiwal  vessels  and  nerves. 

Practical  Applications. — Matter  or  urine  eztravasated  between  the 
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superficial  &8cia  and  the  anterior  layer  of  the  middle  may  pass  in  all  direc- 
tions, but  if  confined  between  the  two  layers  of  the  middle  &scia,  it  cannot 
pass  back,  because  of  the  reflection  roimd  the  transverse  muscles,  and  it 
camiot  pass  on  to  the  thighs  because  of  the  attachments  to  the  rami  of  pubes 
and  ischium,  but  it  can  and  does  pass  forwards  to  the  scrotum,  penis,  and 
abdomen,  because  here  it  is  not  bound  down.  This  is  the  rule,  but  I  have 
seen  two  or  three  exceptions  to  it,  which  were  due  in  one  case,  as  proved 
at  the  post  mortem,  to  ulceration  through  these  attachments,  and  perfora- 
tion of  the  superficial  layer  of  this  fascia,  and  exit  of  the  urine  and  pus  into 
the  thighs  and  into  the  ischio-rectal  fosste  and  buttocks.  In  other  cases 
there  may  be  natural  gaps  in  the  fasciie  or  in  their  attachments,  and  judging 

■  This  deep  UkTer  It,  aoooTding  to  moat  ani 
ant.  or  tnf.  la^er  of  the  triaitffiilir  Htamtnt  </ 
tuijnMe  fateia  and  the  tnauceTie  Mfomunt  of  the 
too  DumeroDi  and  bkva  cftoied  great  coufiuioii. 
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by  individual  differenceB  in  other  structures,  there  is  no  reason  why  a  similar 
condition  should  not  occasionally  prevail  with  the  various  fascite. 

In  rupture  of  the  memhranous  urethra,  which  is  contained  between  the 
deep  layer  of  the  middle  fascia  and  the  deep  fascia  proper,  the  urine 
{generally  takes  a  similar  course  to  that  which  it  assumes  when  it  is  con- 
fined between  the  two  layers  of  the  middle  fascia,  because  the  deep  layer 
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of  the  middle  &scia  is  torn  by  the  Injury  or  ulcerated  through  by  the  in- 
flammation caused  by  the  urine.  It  may  however  infiltrate  back  into  the 
|)elvis,  and  cause  death  by  pelvic  cellulitis  or  peritonitis.  Hence  the 
urgency  of  free  and  deep  incisions  in  the  middle  line,  or  even  cystotomy  by 
the  lateral  or  median  incision. 
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The  deep  perinaal  fascia  or  apomyosia  will  be  better  understood 
further  on,  when  its  dissection  is  reached.  It  is  partly  continuous  behind 
with  the  pelvic  fascia,  and  in  front  with  the  deep  layer  of  the  middle  fescia, 
forming  a  separate  pouch,  partition,  or  compartment,  in  which  are  found 
the  Tnembranoua  part  of  the  -urethra,  the  deep  transverse  and  constrictor 
■muaclea,  Cowper'a  gland,  and  parts  of  the  jnidie  veaaels  and  vierves  and 
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artery  to  the  buJb.  Between  the  deep  perinceal  and  pelvic  fiiscise  are  the 
anterior  fibres  of  the  levator  ani  and  Wilson* 8  muscle. 

The  student  will  note  that  the  superficial  fiiscia  has  practically  two 
layers  (although  more  may  artificially  be  made)  ;  the  middle  has  two  layers, 
and  the  deep  only  one. 

Dissection. — ^The  sicperfixdal  vessels  and  nerves  may  be  prepared  on 
the  side  on  which  the  fascia  has  been  reflected.  The  vessels  are  the 
transverse  and  superficial  perinceal.  Two  superficial  perinaeal  nerves 
accompany  the  vessels,  and  the  inferior  pudendal,  which  pierces  the  fascia 
lata  one  inch  in  front  of  the  tuber  ischii  and  the  same  distance  fit>m  the 
ischial  ramus,  should  be  traced  to  the  scrotum,  and  its  junction  with  the 
inferior  hsemorrhoidal  behind  and  perinaeal  in  front  should  be  made  out. 
Some  of  the  fsitty  tissue  on  the  inner  side  of  the  thigh  must  be  removed 
to  trace  out  the  inferior  pudendal  nerve. 

Contents. — In  the  anterior  half  of  the  perinaeal  space  are  the  buWy  the 
membraneous  portion  of  the  urethra  and  muscles  surrounding  it,  and 
part  of  the  corpora  cavernosa  with  their  vessels  and  nerves.  On  the  outer 
side  course  the  larger  vessels  and  nerves. 

The  ischio-urethral  triangle  is  exposed  when  the  superficial  layer  of 
the  middle  fascia  is  reflected.     It  is  bounded   externally  by  the  crus  penis 


— Prostfltp 
—  Its  »}icnth 
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1.  Lateral  resioal  true  Ugameiit.    2.  Sheath  ot  rectam.    Smd  from  the  front. 

covered  by  the  ischioK^vemosus  muscle,  in  the  mid4ine  by  the  bulb 
covered  by  the  bulbo-K^vemosus,  and  behind  by  the  superficial  transversus 
perinaei.  Its  floor  is  formed  by  the  deep  layer  of  the  middle  perinaeal 
fiEiscia,  and  it  is  covered  by  the  superficial  layer  of  the  middle  fascia,  by  the 
two  layers  of  the  superficial  fascia,  and  by  the  skin.  It  contains  parts  of  the 
pudic  artery  and  nerve,  and  of  their  superficial  perinaeal  branches. 

The  centrai  perinceal  raphSy' tendon,  or  point  is  now  seen.  It  is  a 
white  fibrous  spot  in  the  mid-line,  about  half  an  inch  in  front  of  the  anus. 
The  urethral  and  rectal  muscles  join  in  it,  and  it  is  ^  point  cPappui 
between  the  anterior  and  posterior  spaces.  Three  long  cutaneous  nerves 
to  the  scrotum  and  external  labium,  the  long  pudendal,  and  the  superficial 
perinaeal,  will  be  found  in  this  space. 

Venras. — ^The  inferior  or  long  pudendal  nerve  comes  from  the  small 
sciatic,  turns  forward  below  the  ischial  tuberosity,  and  pierces  the  fieiscia 
lata  about  an  inch  in  front  of  the  tuber  ischii  and  nearly  the  same  distance 
on  the  outer  side  of  the  ramus  of  the  ischium,  and  passes  forwards  beneath 
the  superficial  fascia,  with  the  perinaeal  nerves,  to  supply  the  skin  at  the 
fore  and  out^r  part  of  the  scrotum  in  the  male,  and  the  labia  majora  in  the 
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female.     It  joins  the  posterior  superficial  perinieal  and  inferior  hfemorrhoidal 

Superficiai  Perinoeal  Nervea. — These  have  been  partly  deecribed  in 
the  precedinc  section,  and  are  two,  anterior  and  posterior.  They  are 
branches  of  the  perimeal  branch  of  the  pudic  nerve. 

The  Posterior  Superficial  Perinceal  is  found  passing  from  the  back  to 
the  front  of  the  ischio-rectal  fossa,  and  getting  beneath  the  superficial  fiiscia, 
passes  forwards,  with  its  accompanying  artery  and  with  the  anterior  nerve, 
to  the  back  of  the  scrotum,  where  it  communicates  with  the  inferior 
pudendal  and  anterior  perimeal.  Id  the  fossa  it  gives  branches  to  the 
sphincter  ani  and  skin  in  front  of  the  anus.  These  anastomose  with  the 
inferior  hcemorrboidal  nerve. 


Cnn«(pMiiP 
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Fio.  ISO.— Nebtbs  or  ualk  pxrihacu. 

.    7 1«  plMOrd  in  tba  tricBKl*  b< 


The  Anterior  Superficial  Perinceal  appears  at  the  anterior  part  of  the 
ischio-rectal  fossa,  passes  under  the  transversalis  perinsei  muscles,  and 
accompfuiies  the  posterior  perinieal  nerve  to  the  back  of  the  scrotum  and 
under  part  of  the  penis.  It  gives  filaments  to  the  levator  ani  and  trans- 
versue  periusei,  and  is  accompanied  by  the  superficial  perinaeal  artery. 
These  nerves  are  accompanied  to  the  scrotum  by  the  inferior  pudendal 
branch  of  the  small  sciatic  nerve,  and  the  three  are  sometimes  named  long 
BcrotiU  rurvea.  They  supply  the  scrotum  by  long  slender  filaments 
which  reach  to  the  under  surbce  of  the  penis.  In  the  female  they  end  ia 
the  labia  majora. 
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The  Tnuacidar  branches  of  the  i>eriiis»il  nerve  will  be  iwen  as  the  dis- 
sectioD  proceeds. 

Dissection. — Remove  the  cellulo-fatty  tissue  and  vessels  and  nerves 
from  one  side,  say  the  left ;  also  the  thin  layer  of  foscia  which  is  above 
the  muscles.  The  muscles  superficial  to  the  triangular  ligament  will  then 
be  exposed.  There  are  three  ;  the  one  in  the  middle  being  the  ejaculator 
urinse,  that  on  the  outer  side  ia  the  erector  penis,  and  a  small  muscle  at 
the  back  part  of  the  sjtace,  running  nearly  transversely  inwards,  is  the 
transversus  periniei.     These  three  mtiscles  enclose  the  triangular  space 
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in  which  the  superficial  perineal  muwies  and  nerves  will  be  found,  and 
beneath  the  transversalis  the  muscular  branch  of  the  perinneal  nerve  should 
be  defined. 

The  Erector  Fenii,  or  iMhiO'OATenionu,  embraces  the  unattached  part 
of  the  cms  penis,  and  is  narrower  at  each  end  than  in  the  middle.  It 
arises  by  tendinous  and  fleshy  fibres  from  the  inner  part  of  the  tuber 
ischii,  behind  the  attachment  of  the  cms  penis  to  it,  and  also  from  the 
pubic  arch  on  either  side  of  the  crus.     The  fibres  pass  forwards  to  a  ten- 
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dinoua  expansion  which  is  spread  over  the  under  surface  of  the  crus,  and 
is  inaerUd  into  the  outer  and  under  siu-bce  of  the  forepart  of  the  cms. 

Action. — ItcompresHes  thecniBagaingt  the  bone,  and  assists  in  produc- 
ing or  in  maintaining  erection  of  the  penis  by  preventing  the  escape  of 
blood  from  the  distended  veins. 

A'erre. — The  perinaal. 

Relations. — It  lies  on  the  crus  and  root  of  the  penis,  and  on  the  bone, 
and  has  the  sni>erficial  fascia  above  it  (in  this  position)  and  forms  the  outer 
boundary  of  the  triangle  already  mentioned. 

Varietisa. — Two  slips  of  muscle,  apparently  belonging  to  the  erectores 
penis,  but  separated  by  a  slight  interval  from  them,  have  been  described 
by  Houston  and  named  by  him  compreasores  vence  doraalia  penis.  They 
arise  from  the  jiubic  arch  above  the  attachments  of  the  crura  and  erectors, 
and  passing  «p  and  forwards,  join  each  other  in  the  mid-Une,  where  they 
are  above  the  dorsal  vein.  They  are  inconstant  in  man,  but  are  well 
developed  in  the  dog  and  several  other  animals. 

The  ^'aoolator  TTiinss,  or  BolbiMaTemosiu,  or  accelerator  urinee,  is  com- 
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posed  of  (wo  symmetrical  hiilves  united  in  the  mid-line  by  a  tendinous 
rapb4.  It  may  be  considered  as  a  single  muscle  which  ariaea  from  this 
median  tendon  and  from  the  central  point  of  the  perinseum.  Its  fibres 
diverge  and  form  a  thin  layer,  the  most  posterior  of  which  are  inserted  on 
the  anterior  surface  of  the  triangular  ligament.  The  middle  fibres  encircle 
the  bulb  and  neighbouring  part  of  the  corpus  spongiosum  urethne,  as  far 
forwards  as  the  union  of  the  coqmra  cavernosa,  and  join  the  fibres  of  the 
opposite  muscle  in  a  strong  aponeurosis  on  the  upper  part  of  the  corpus 
spongiosum.  The  anterior  fibres  are  the  most  distinct  and  the  longest; 
they  spread  out  on  the  sides  of  the  coqmra  cavernosa,  and  are  inserted^ 
partly  into  their  outer  parts  anterior  to  the  insertion  of  the  erector  penis, 
and  partly  by  a  tendinous  expansion  over  the  dorsal  vessels  of  the  penis. 

ActioTis. — The  two  lateral  jwrtions,  acting  as  one  muscle,  compress  the 
bulb  and  neighbouring  part  of  the  corf)US  spongiosum,  so  as  forcibly  to 
eject  any  fluid  which  may  be  in  the  canal.  It  is  relaxed  during  micturi- 
tion, but  can  be  voluntarily  contracted  towards  the  end  of  that  process;  but 
in  seminal  emission  it  acts  involuntarily.     The  anterior  fibres  being  in- 
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serted  over  the  dorsal  vein  can  assist  in  maiataiaing  erection,  aod  the 
middle  Bbres  are  stated  b;  Krause  to  assist  in  erection  by  compressing  the 
erectile  tissue  of  the  bulb  and  keeping  the  corpus  spongiosom  distended. 

Rdatioiu. — SuperJiciaUlf,  with  the  deep  layer  of  the  superficial  Gftsda  ; 
deeplj/,  with  the  biJb  and  urethia  for  three  inches  in  front  of  the  trian^lar 
ligament ;  externally,  with  the  superficial  perinieal  vessels  and  nerves  and 
erector  penis;  poetei iorli/,  with  the  transversos  periniei  and  transverse 
artery ;  and  the  aiteiy  of  the  bulb  pierces  it. 

Xerve. — The  perineal. 

Variety, — The  deeper  fibres  investing  the  most  prominent  part  of  the 
bulb  are  separated  by  some  thin  areolar  tissue  from   the  superficial  layer. 


Fiu.  483.— SopKBPiaAL  DtwscnoR  or  pbuhjciii. 
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They  join  the  corresponding  part  of  the  muscle  of  the  opposite  side  by  a 
small  tendon  above  the  urethra.  Kubelt  has  described  them  as  a  separate 
muscular  stratum,  and  named  the  muscle  compresaor  hemUphtricvs 
bxdhi. 

DUseclkm. — Divide  the  ejaeulator  on  one  side  longitudinally,  and  re- 
flect it  from  the  penis  so  as  t^)  see  its  junction  with  its  fellow  above  the 
lurethra  and  above  the  corpora  cavernosa. 

The  Transremu,  or  Transrenalit  Feiinni,  is  a  narrow,  thin,  inconstant 
muscular  slip  which  crosses  the  perina?um  obliquely  along  the  base  of  the 
triangular  ligament.  It  ariRfs  by  a  small  tendon  from  the  innerand  fore- 
part of  the  ischial  tuberosity,  and  passing  forwards  and  inwards  joins  the 
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muscle  of  the  opposite  side  in  the  central  perineeal  point.  At  this  latter 
spot  it  also  joins  the  accelerator  urinie  in  front  and  the  sphincter  ani  be- 
hind. Around  the  poaterior  border  of  this  muscle  the  deep  layer  of  the 
superficial  fascia  joins  the  anterior  layer  of  the  triangular  ligament. 

Action. — The  tvo  acting  together  will  draw  back  and  fix  the  central 
point  of  the  perineeum,  and  so  help  to  steady  it  previous  to  the  contraction 
of  the  ejaculator.  This  backward  movement  of  the  central  point  will  help 
to  relax  the  sphincter  ani. 

Helationa. — SuptrficiaUyy  the  superHcial  fascia ;  deeply,  the  triangular 
ligament,  the  transverse  artery,  the  artery  to  the  bulb,  and  anterior  super- 
ficial perinseal  nerve.  The  posterior  superficial  perineal  nerve  and  artery 
ran  above  it  at  ita  outer  side. 

Variety. — There  is  occasionally  a  second  muscular  slip  in  front  of  or 
behind  it  which  is  inserted  into  the  ejaculator.  It  has  been  called  the 
'  tranaveraalis  alter.     It  may  be  absent. 


Allend  lr«n  Cnnniiigbui. 

Xerve. — The  perineal. 

These  three  muscles  bound  a  triangular  space  which  is  covered  in  by 
the  deep  layer  of  the  superficial  fascia,  and  the  floor  of  which  is  formed  by 
the  anterior  layer  of  the  triangular  ligament.  It  contains  the  superficial 
perineal  vessels  and  nerves  which  run  forwards  in  it,  and  the  transverse 
perinteal  artery  which  runs  inwards  along  its  base. 

IHaaection. — On  one  side,  say  the  left,  remove  the  ejaculator  from  the 
front  of  the  triangular  ligament  and  the  erector  from  the  crus  penis. 
Carefully  divide  the  cms  near  its  attachment  to  the  bone  so  as  not  to  injure 
the  triangular  ligament  or  the  terminal  branches  of  the  pudic  artery  and 
nerve.  The  deep  branches  of  the  perinteal  vessels  and  nerves  shoidd  be  de- 
fined on  the  right  side  beneath  the  transversalis  muscle. 

The  Triangolar  Ligament  of  th«  Vrethra,  or  Deep  Terinnal  7ud»,  is 
a  strong  membranous  layer  which  supports  the  urethra  and  closes  the  an- 
terior part  of  the  pelvic  outlet.     It  is  triangular,  and  about  an  inch  and  a 
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half  deep  in  the  mid-line,  and  is  attached  above,  by  its  apex,  to  the  under 
surface  of  the  symphysis  pubis  and  subpubic  ligament,  and  on  each  side 
to  the  rami  of  pubes  and  ischium,  beneath  the  crura  penis.  Its  base,  or 
inferior  margin,  is  towards  the  rectum,  and  is  connected  in  the  mid-Une  to 
the  central  perinasal  point ;  while  laterally  it  is  free,  and  slopes  obliquely 
towards  the  tubera  ischii.  It  is  continuous  around  the  posterior  border  of 
the  transversus  perinaei  with  the  deep  layer  of  the  superficial  fascia,  and 
also  with  the  thin  fascia  covering  the  levator  ani. 
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Fig.  485. — Diagram  of  antbro-postebiob  vertical  section  of  male  pelvic 

organs  to  show  the  perin^eal  fascia. 

Cowper's  gland  has  been  inserted,  although  it  is  to  one  side  of  the  rectam. 


It  is  pierced  about  an  inch  below  the  symphysis  by  the  urethra,  but 
the  margin  of  the  opening  is  blended  with  the  fibrous  covering  of  the  corpus 
spongiosum.  About  midway  above  this  is  the  aperture  for  the  dorsal  vein 
of  the  penis,  and  external  to  this,  near  the  bone  on  each  side,  the  pudic 
artery  and  nerve  pierce  the  ligament  by  separate  apertures. 

The  Deep  PerinsBsl  Fascia  consists  of  two  layers,  anterior  and  posterior, 
which  are  separated  above  but  join  below.    The  anterior  layer  is  formed 
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chiefly  of  transverse  fibres,  and  ie  united  at  its  base  with  the  deep  layer  of 
the  Buperficiul  fascia.  It  is  continued  forwards  around  the  anterior  part  of 
the  membranous  portion  of  the  urethra,  and  is  lost  upon  the  bulb.  The 
posterior  layer  is  continuous  with  the  recto-vesical  diviaiou  of  the  pelvic 
fascia,  and  is  also  continuous  with  the  anterior  layer  of  the  deep  perineal 
fascia  above,  and  passes  back  around  the  i>osterior  part  of  the  membranous 
urethra  aud  the  outer  surface  of  the  prostate  gland. 

Rdationa. — Superficial  to  the  anterior  layer  are  the  three  muscles  just 
described,  and  the  superficial  perin^eal  vessels  and  nerves ;  and  between  the 
two  layers  are,  from  above  downwards,  the  subpubic  ligament,  the  dorsal 
vein  of  the  penis,  the  membranous  part  of  the  urethra  and  its  muscles, 
Cowper's  glands  and  their  duct^,  the  pudic  vessels  and  nerves,  the  artery 
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and  nerve  to  (he  bulb,  and  a  venous  plexus.  To  see  these,  the  following 
directions  must  be  obeyed. 

Dianectlon. — (>n  the  left  side  carefully  divide  the  anterior  layer  of  the 
deep  |>erina.-al  faxcia  near  the  pubic  arch ;  raise  it  and  reflect  it  inwards  ; 
carefully  clean  any  structures  exi>osed,  and  remove  the  veins  if  necessary. 

Porition  of  parti  between  the  layen  of  the  Deep  Perinseal  Fuoia. — In 
the  mid-line,  below  the  pubes,  is  the  subpubic  ligament,  and  below  this 
are  the  dorsal  vein  of  the  penis  and  membranous  part  of  the  urethra,  below 
which  are  the  ducts  of  (towper's  glands,  the  latter  being  beneath  the  deep 
transverse  muscle.  Near  the  base  of  the  ligament  is  the  deep  transverse 
muscle  ;  and  above  it,  {uissing  inwards  from  behind  the  ]mbic  arch  to  the 
urethra,  is  the  constrictor  urethne  which  surrounds  the  membranous 
urethra.     Close  to  the  pubic  arch  on  either  side  are  the  pudic  vessels  and 
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nerves,  the  latter  being  deeper  than  the  artery,  which  here  gives  its  branch 
to  the  bulb.  The  posterior  layer  of  the  fascia,  which  separates  these 
structures  from  the  pelvic  cavity,  is  placed  beneath  these  structures.  The 
deep  lymphatic  vessels  of  the  penis  accompany  the  dorsal  vein. 

Muscles. — There  are  two  of  these  in  connection  with  the  membranous 
portion  of  the  urethra.  They  are  the  constrictor  or  compressor  uretbrae, 
and  the  deep  transverse  muscle. 

The  Constrictor  TTrethrsB,  or  Constrictor  Iithmi  TJrethralii,  or  Orbicnlar 
mnicle  of  the  urethra,  consists  of  a  number  of  transverse  fibres  which  en- 
close the  membranous  part  of  the  urethra  and  pass,  some  above  and  others 
below  it.  It  arises  by  aponeurotic  fibres  from  the  upper  part  of  the  pubic 
ramus  on  each  side  for  half  or  three  quarters  of  an  inch,  and  frt)m  the  pos- 
terior layer  of  the  triangular  ligament.  Each  half  of  the  muscle  passes  in- 
wards, and  divides  into  two  layers  which  surround  the  membranous  urethra, 
one  set  passing  over,  the  other  under  that  canal,  from  the  prostate  behind 
to  the  bulb  in  front,  and  unite  by  a  tendinous  raph^  on  the  upper  and 
lower  surfaces  of  the  urethra  with  the  muscles  of  the  opposite  side.  It 
may  be  regarded  as  a  single  muscle  extending  across  the  perinaeum,  and 
enveloping  the  urethra  in  the  same  manner  as  the  sphincter  ani  encloses 
the  lower  end  of  the  rectum. 

Action. — Both  muscles  act  as  a  single  sphincter,  and  diminish  the 
calibre  of  the  membranous  urethra  expelling  its  contents.  It  is  relaxed 
during  micturition,  but  at  the  end  of  that  process  it  contracts  and  assists 
the  ejaculator  in  emptying  the  canal. 

Relations. — Its  iuTier  surface  is  in  relation  with  the  circular  in- 
voluntary muscular  fibres  of  the  urethra,  and  its  outer  with  the  deep 
layer  of  the  triangular  ligament,  which  separates  it  fit>m  the  anterior 
fibres  of  the  levator  ani.  It  is  enclosed  between  the  two  layers  of  the 
deep  fascia. 

Nerve. — The  perinseal. 

Variety. — The  tendinous  raphe  is  not  constant. 

The  Beep  Transversus  PerinsDi,  or  Levator  UrethrsB  of  Santorini,  or 
Onihrie't  mntde,  is  inconstant,  and  is  a  thin  fiat  layer  near  the  base  of 
the  triangular  ligament.  It  arises  from  the  margin  of  the  pubic  arch, 
and  passes  obliquely  in,  behind  the  bulb  and  the  membranous  part  of  the 
urethra,  to  the  mid-line,  where  it  joins  its  fellow  of  the  opposite  side,  and 
is  inserted  into  the  central  perinaeal  point. 

Action. — It  will,  like  the  superficial  transverse  muscle,  fix  the  central 
point  of  the  perinseum. 

Retations. — It  conceals  Cowper's  gland,  is  between  the  two  layers  of 
the  deep  iascia,  and  has  the  pudic  artery  and  nerve  beneath  it  at  its  outer 
side,  and  the  artery  of  the  bulb  above  its  upper  border. 

Nerve. — The  perinseal. 

Variety. — It  may  be  absent,  and  is  not  always  separated  from  the 
preceding  muscle. 

Dissection. — Carefully  divide  the  thin  constrictor  urethrse  muscle  to 
expose  the  involuntary  circular  fibres  surpounding  the  membranous 
urethra. 

The  Circular  Kosonlar  Fibres  are  immediately  beneath  the  transverse 
fibres  of  the  constrictor,  and  are  continuous  posteriorly  with  the  circular 
fib'"*  "^  *^'*  prostate  and  bladder.     They  surround  the  urethra  from  the 
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bulb  to  the  prostate.  This  layer  ie  a  part  of  tlie  large  involuntary 
gphiacter  muscle  surrounrling  the  commeDcement  of  the  urethra,  of  which 
the  prostate  is  the  major  part. 

Variety, — An  onstriped  band  of  fibres,  called  pubo-veaical,  has  been 
described  by  Lnschka  as  passing  from  the  hack  of  the  symphysis  to  the 
upper  part  and  sides  of  the  neck  of  the  bladder. 

Action.— It  aids  in  expelling  the  contents  of  the  urethra. 

Wilwn'i  Xnscle,  or  the  pabo-nrethral,  is  variable  and  inconstant.  Some 
anatomists  regard  it  as  formed  by  the  anterior  fibres  of  the  levator  aai,  and 
others  as  only  the  posterior  part  of  the  deep  transverse,  but  Wilson's 
muscle  is  situated  above  the  latter,  has  a  different  direction,  and  is  sepa- 
rated from  it  by  a  delicate  fibrous  layer.  It  corresponds  to  the  posterior 
part  of  the  membrdnous  urethra.     It  arises  on  either  side  from  the  under 


Fm.  187.— DtsaeciiON  of  antkbior  part  op  lbvator  ahi  avb  othbb  perineal 

MUSCLES. 

The  SEtonul  ipfalnctor  larnniDili  tha  «diu,  txtA  iU  mpArfdMl  ibwti  ui  cat  on  tb«  rifht  Af  til*  BgurB,  bat  iU 
4iep  flbfv  KTV  fthavn  on  Ihtt  l«ft  r*— '"g  lo  I4h  fniit  erf  Uu  r«taD.  The  kao-nntfanl  kad  ftddnouir  or  odu- 
pceaor  pmUus  ue  pvta  ol  tba  1«.  uE.  maA  Uie  uo-bnUiu  Bbm  imj  oaau  [mm  iha  tsr.  anl  or  bum  tb* 
d«rp  [wt  ot  the  fut,  ■phlnctBT, 

surface  of  the  symphysis,  and  is  inserted  into  the  suburethral  raph^,  form- 
ing a  loop  which  embraces  the  posterior  part  of  the  urethra.  Its  middle 
fibres  pass  directly  from  the  triaogaUr  ligament  to  the  upper  part  of  the 
urethra,  and  form  a  layer  between  the  pubo-prostatic  plexus  above,  the 
urethra  below,  the  prostate  behind,  and  the  angle  of  union  of  the  corpora 
cavernosa  in  ^at.  It  is  separated  on  each  side  from  the  anterior  fibres  of 
the  levator  ani  by  the  lateral  apomyosis  of  the  prostate. 

Actions. — It  raises  the  urethra  towards  the  symphysis,  and  aids  in  the 
expulsion  of  the  urine  and  semen,  and  can  compress  the  pubo-prostatic 
plexus. 

Nerve. — ^The  interna)  pudic. 

Cotoper's  Qlanda  are  placed  immediately  below  the  membranous 
urethra,  just  behind  the  bulb  and  below  the  artery  to  that  structure.  If 
the  transverse  muscle  be  carefully  divided  and  reflected,  it  will  be  fully 
exposed. 
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Each  gland  is  of  about  the  size  of  a.  ])ea,  and  consists  of  lobules  held 
together  by  connective  tissue.  The  lobules  aie  made  up  of  small  vesicles 
wmch  are  lined  by  squamous  epithelium.  The  duct  of  each  gland  is 
nearly  an  inch  in  length,  and  is  minute.  It  obliquely  perforates  the  corpus 
spongiosum,  and  opens  into  the  urethra  about  half  an  Inch  in  front  of 
the  triangular  ligament.     In  its  wall  are  unstriped  muscular  fibres,  and 
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its  mucous  lining  is  covered  by  columnar  epithelium.  In  old  men  they 
are  much  decreased  iu  eize. 

Directions.— Th^  anterior  parts  of  the  pudic  vessels  and  nerveR  and 
their  branches  must  be  now  traced  out. 

The  nerve  accomjianies  the  artery,  but  is  more  deeply  placed. 


Fig.  4811.— DissBCTios  o 


The  Pudic,  or  Internal  Pudic  Artery,  is  the  smaller  of  the  two  terminal 
branches  of  the  anterior  division  of  the  internal  iliac,  and  is  destined  for 
the  supply  of  the  perinieum  and  external  genital  organs.  It  is  smaller  in 
the  female.  Its  posterior  portion  in  the  iierinseum  has  already  been  dis- 
sected. Its  anterior  part,  after  piercing  the  posterior  layer  of  the  deep 
perineal  fascia  runs  forwards  between  the  layers  of  that  fascia  along  the 
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inner  margin  of  the  pubic  arch  nearly  to  the  pubes,  where  it  perforates 
the  superficial  layer  of  the  deep  j^rinieal  fascia  or  triangular  ligament, 
and  divides  into  its  two  terminal  branches,  viz.  the  dorsal  artery  of  the 
penis,  and  the  artery  of  the  corpus  cavemosum. 

Relations. — In  this  part  of  its  course  it  is  between  the  two  layers  of 
the  deep  perineeal  &scia,  close  to  the  pubic  arch,  and  usually  beneath  the 
deep  transverse  muscle.  The  membranous  urethra  and  its  branch  to  the 
bulb  are  on  its  inner  side,  and  the  nerve  is  deeper  than  the  vessel.  It  is 
accompanied  by  veax  comites,  and  gives  off  the  following  bmnches  ;  viz. 


Fig.  IOO.—Debpeb  dissection  of  male  fbsismw. 

the  artery  of  the  bvlb,  musctiUir,  the  artery  of  the  corpve  cavemosum, 
aiid  the  dorsal  artery  of  the  penis. 

The  Artery  of  the  Bulb  is  a  large  but  short  vessel,  which  is  given  off 
near  the  base  of  the  triangular  ligament,  and  pnsses  between  the  two 
layers  of  the  deep  perinseal  fascia  obliquely  inwards,  about  half  an  inch 
from  ila  base  to  the  back  of  the  bulb,  which  it  pierces,  and  supplies  it  and 
the  corpus  spongiosum.  A  small  branch  to  Cowper'a  gland  is  given  off  by 
it  near  the  urethra. 

Varieties. — It  is  sometimes  small,  occasionally  double,  and  may  be 
altogether  absent.     It  may  arise  earlier,  i.e.  further  back  in  the  perinseum 
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tfaao  usnal,  and  would  then  reach  the  bulb  &om  b^iind.  lo  tbe  latter 
case  it  would  be  alto^tfaer  below  tbe  base  of  tbe  trangnlar  ligameDt, 
would  cross  the  boot  of  tbe  i^-hio-rectal  fossa,  and  would  be  veay  liableto 
be  woimded  io  the  lateral  operation  for  littHrtomy.  On  the  otb^*  hand, 
should  it  arise  frtMn  an  aaxMory  jmdic  artery,  it  would  be  placed  more 
forward  than  osoal,  and  is  ont  of  danger  in  the  latter  i^ieration. 

Muxuiar  Brantkea  are  given  off  to  the  constrictor  nrethm,  and 
levator  And  fljihincter  ani,  as  the  vessel  is  about  to  pierce  tbe  posterior 
layer  of  the  triangular  ligament. 

The  arUry  o/  the  corpux  cavemo»um  {profunda  penU^  is  one  of 
the  terminal  braDches  of  tbe  internal  pndic,  arising  from  that   vessel 


Fig.  491.— Deep  dissectiok  of  the  halb  Tsa.isx.vit  avd  olotbal  bbgiok. 

Tb>  dlMoUni  Ihw  b«D  chtIkI  deeps  on  (be  tiglit  lide  o(  tbe  mbject. 

while  it  is  placed  between  the  crUE  penis  and  the  pubic  ramus.  It  pierces 
the  eruB  obliquely,  and  runs  forward  in  the  corpus  cavemosum  by  the  side 
of  the  septum  pectiniforme,  supplying  it  and  the  erectile  tissue  of  the 
bulb. 

The  Dorsal  Artery  of  the  Penia  is,  in  size  and  direction,  the  continu- 
ation of  the  pudic.  It  runs  up  between  the  crus  and  pubic  symphysis 
and  pierces  the  suspensory  ligament  of  the  penis,  running  forwards  along 
the  dorsum  of  the  penis  immediately  beneath  the  skin,  {wuullel  with,  but 
external  to  the  dorsal  vein.  At  the  glans  penis  it  divides  into  two 
branches  which  supply  the  glans  and  prepuce.     It  supplies  the  skin  of  the 
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pentH  and  fibrous  sheath  of  the  corpus  cavemosum,  auastomosing  with  the 
deep  arteries.     It  will  be  dissected  with  the  external  organs  of  generatiou. 

Variety. — Tiedemann  gives  a  drawing  of  a  case  in  which  this  vessel 
arose  from  the  deep  femoral  artery,  and  passed  obliquely  up  and  in  to  reach 
the  root  of  the  penis.  I  have  seen  one  instance  of  this  which  occurred 
only  on  the  left  side. 

Varieties  of  the  Pudic  Artery, — ^It  is  sometimes  small  or  defective  in 
one  or  more  of  its  usual  branches,  in  which  case  an  accessory  pudic  is  the 
supplementary  vessel  which  remedies  the  defect.  The  Accessory  Pudic 
may  be  given  off  from  the  anterior  division  of  the  internal  iliac,  or  more 
commonly  from  the  pudic  itself,  before  the  latter  leaves  the  pelvis  through 
the  great  sacro-sciatic  foramen.  It  pierces  the  triangular  ligament  after 
having  run  along  the  lower  part  of  the  bladder  and  upper  part  of  the 
prostate,  and  runs  forwards  above  the  membranous  urethra  to  the  peri- 
nseum,  where  it  gives  off  the  branches  usually  derived  from  the  pudic,  viz. 
the  artery  of  the  bulb,  that  of  the  corpus  cavemosum,  and  the  dorsal  artery 
of  the  penis.  The  accessory  pudic  sometimes  arises  from  other  branches 
of  the*  internal  iliac,  and  not  uncommonly  from  the  prostatic  or  some  other 
branch  of  the  inferior  vesical  artery,  and  a  vessel  having  a  similar  distri- 
bution may  come  from  the  external  iliac  through  the  epigastric  or  through 
an  irregular  obturator. 

The  most  common  deficiency  is  that  in  which  the  internal  pudic  ends 


FlO.  492.--S0BPCBIC    VBNOaS   SINUS  AND  PUBO-PROSTATIC  PLKXU8,  IN. WHICH  TRS 

DOB8AL  WIN  OP  TUB  PBNIS  BN08. 

as  the  artery  of  the  bulb«  In  this  case  the  arteries  of  the  corpus  caver- 
nosum  and  dorsum  of  the  penis  are  derived  from  the  accessory  pudic.  But 
all  three  arteries  to  the  penis  may  be  supplied  by  the  accessory  pudic,  the 
pudic  trunk  itself  ending  as  the  superficial  perinseal.  Both  cavemosus 
vessels  have  been  given  off  by  a  single  accessory  pudic,  whilst  the  pudic  of 
the  right  side  furnished  both  dorsal  arteries.  On  the  other  hand  only  a 
single  branch  has  been  seen  to  come  from  the  accessory  vessel,  that  either 
takes  the  place  of  an  ordinary  branch  of  the  pudic  trunk,  which  may  be 
wanting,  or  to  supplement  one  of  the  branches  which  may  be  very 
small. 

Two  Pudic  vems  accompany,  and  have  the  same  relations  as  the 
artery,  and  receive  similar  branches,  except  that  the  dorsal  vein  of  the 
penis  does  not  join  them,  but  pierces  the  triangular  ligament  and  divides 
into  two  branches  which  enter  the  prostatic  plexus. 

The  Padio  Herre. — The  posterior  portion  of  this  nerve  was  dissected 
with  the  ischio-rectal  fossa.  Its  anterior  part  passes  along  the  anterior  half 
of  the  perinaBum,  much  diminished  in  size,  and  between  the  layers  of  the 
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triangular  ligament,  which  it  pierces  near  the  pubes,  and  is  continued  on 
the  dorsum  of  the  penis  with  the  dorsal  branch  of  the  pudic  artery.  Its 
termination  will  be  described  with  the  external  genitals. 

The  Corpus  SpongioeuTn  and  Deep  Perinceal  Muscles  are  supplied 
by  the  perinaeal  branch  of  the  pudic  nerve.  Muscular  offsets  are  given  oflF 
near  the  base  of  the  triangular  ligament,  and  pass  beneath  the  transversalis 
muscle,  piercing  the  triangular  ligament  to  supply  the  muscles  between 
its  layers.  The  nerve  of  the  bulb  is  a  slender  long  branch  supplying  the 
corpus  spongiosum.  Some  of  its  filaments  pass  for  some  distance  on  the 
fibrous  sheath  of  the  corpus  spongiosum  before  penetrating  it  to  reach  the 
vascular  structure  in  its  interior. 

Surgical  Applications. — The  student  should  replace  the  triangular 
ligament  and  draw  the  rectum  forwards  so  as  to  occupy  its  natural  posi- 
tron. The  position  of  the  various  parts  in  regard  to  the  incision  required 
in  the  lateral  operation  of  cutting  for  stone  should  now  be  studied.  This 
operation  is  generally  executed  on  the  left  side  of  the  perinaeum,  this  being 
more  convenient  for  a  right-handed  operator,  but  the  structures  divided 
will  be  similar  should  the  operation  be  done  on  the  right  side.  A  grooved 
staff  having  been  previously  introduced  into  the  bladder,  and  the  stone 
struck,  the  patient  is  tied  in  the  lithotomy  position,  i.e.  in  the  position 
the  subject  was  placed  in  for  the  dissection  of  the  perinaeum.  The  first 
incision  should  begin  midway  between  the  back  of  the  scrotum  and  the 
anus,  about  an  inch  and  a  half  in  front  of  the  latter  and  slightly  to  the  left 
of  the  raphe.  It  is  carried  obliquely  back  and  out  to  midway  between  the 
anus  and  ischial  tuberosity.  This  cut  divides  the  skin  and  superficial 
fascia,  the  inferior  ha^morrhoidal  vessels  and  nerves,  and  the  superficial  and 
transverse  perinatal  vessels  may  also  be  divided.  In  the  deeper  incision 
the  knife  is  introduced  into  the  anterior  portion  of  the  wound  and  the  base 
of  the  triangular  ligament,  the  deep  transverse  perinaeal  muscle,  the  pos- 
terior fibres  of  the  accelerator  urinas,  the  anterior  i)art  of  the  levator  ani, 
the  constrictor  urethrae,  and  involuntary  circular  fibres  and  mucous  lining  of 
the  urethra  will  be  divided  before  the  knife  can  enter  the  groove  of  the 
staff.  As  the  knife  is  pushed  along  the  stafi"  into  the  bladder,  it  divides 
the  membranous  portion  of  the  urethra,  and  about  an  inch  of  the  left  lobe 
of  the  prostate  gland  with  the  anterior  venules  of  Ihe  prostatic  plexus  of 
veins.  The  knife  is  then  withdrawn  in  a  direction  down  and  out  from  the 
urethra,  and  partly  through  the  left  lobe  of  the  prostate  above  the  level 
of  the  ejaculatory  duct. 

In  this  operation  the  following  parts  must  not  be  wounded^  and  may 
usually  be  avoided  by  attending  to  the  following  instructions.  The  first 
incision  should  not  be  made  too  near  the  mid-line,  lest  the  bulb  of  the 
corpus  spongiosum  or  the  rectimi  be  wounded ;  nor  should  it  extend  too 
far  externally,  lest  the  pudic  artery  should  be  injured.  If  the  deep  inci- 
sion be  too  far  forward  the  artery  to  the  bulb  may  be  divided,  and  if  it 
extend  too  far  backwards  the  whole  length  of  the  prostate  and  neck  of  the 
bladder  may  be  cut  through,  and  this  would  allow  the  urine  to  infiltrate 
into  the  loose  cellular  tissue  between  the  bladder  and  rectum  and  behind 
the  pelvic  fascia,  instead  of  permitting  its  free  external  escape.  From  the 
unhealthy  nature  of  the  urine,  due  to  the  inflammation  of  the  mucous 
lining  of  the  bladder  set  up  by  the  presence  of  the  calculus,   diffused 
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inflammation  may  be  excited  in  the  cellular  tissue  and  give  rise  to  peri- 
tonitis by  contiguity  of  the  recto-vesical  pouch  of  the  peritoneum. 

In  in&nts  and  children  it  is  possible  to  wound  the  pudic  vessels  near 
the  anterior  part  of  the  fossa,  where  they  are  near  the  base  of  the 
triangular  ligament ;  but  posteriorly  they  are  lodged  beneath  the  obturator 
fascia  under  cover  of  the  tuber  ischii  and  ischial  ramus.  Should  the 
artery  to  the  bulb  be  given  off  sooner  than  usual  it  will  cross  the  front  of  the 
ischio-rectal  fossa  and  must  almost  necessarily  be  wounded.  The  incision 
of  the  prostate  should  not  usually  extend  beyond  the  front  of  the  base  of 
the  gland,  so  as  to  avoid  wounding  the  recto-vesical  fascia  which  separates 
the  pelvis  from  the  perinseum.  It  should,  however,  be  stated  that  some 
operators  prefer  a  free  deep  incision,  because  the  stone  is  more  readily 
extracted,  because  less  injury  is  done  to  the  neck  of  the  bladder  through 
attempts  to  dilate  the  prostate  and  its  fibrous  sheath,  and  also  because 
the  external  incision  being  free  and  dependent,  there  is  little  fear  but 
that  the  urine  will  flow  out  through  the  wound.  The  dcceesary  pvdic 
artery  J  when  present,  may  be,  and  has  been  wounded,  in  some  cases  causing 
immediate  or  subsequent  death  from  haemorrhage,  and  in  others  giving 
great  trouble  to  secure  it,  and  causing  the  patient  a  long  and  exhausting 
convalescence. 

In  elderly  people  the  prostatic  plexus  of  veins  is  enlarged,  and  gives  rise 
occasionally  to  troublesome  haemorrhage. 

Dissection, — Divide  the  central  point  of  the  perinaeum  and  the  fibres 
of  the  levator  ani  which  descend  ui)on  the  sides  of  the  prostate  to  the 
rectum,  and  draw  the  gut  towards  the  coccyx,  at  the  same  time  drawing 
the  penis  and  scrotum  well  up  on  the  staif.  The  under  surface  of  the 
membranous  urethra  and  of  the  prostate,  the  neck  and  part  of  the  base  of 
the  bladder,  with  the  vasa  deferentia  and  vesiculae  seminales,  will  be  ex- 
lK)sed  and  should  be  cleaned.  These  parts  will  be  studied  in  another 
dissection,  but  the  student  should  now  make  himself  quite  familiar  with 
their  feel  and  relations. 

Directions. — Fasten  together  the  skin  flaps  after  sprinkling  salt  freely 
over  the  parts  that  have  been  dissected,  then  unfiuten  the  limbs,  which  are 
to  be  placed  in  the  positions  proper  for  their  dissection,  and  the  structures 
of  the  abdominal  wall  should  then  be  examined. 


THE  FEMALE  PEBINJEUM. 

In  the  female  there  are  more  differences  in  the  external  configuration 
of  the  parts  than  in  the  internal  structure. 

External  Anatomy. — ^In  the  mid-line  there  is  the  aperture  of  the 
vagina,  on  either  side  of  which  are  the  labia  minora  and  majora.  From  the 
clitoris  which  is  situated  at  the  upper  part  (see  fig.  493),  two  membranous 
folds  which  pass  down  and  out  are  the  labia  minora ;  below  the  clitoris  is 
the  meatus  of  the  urethra,  and  lower  still  is  the  orifice  of  the  vagina,  which 
is  in  maidens  commonly  closed  by  a  thin  membrane  of  variable  shape 
called  the  hymen. 

The  student  should  note  the  mons  veneris,  which  is  usually  covered 
^ith  hairs,  which  grow  in  a  triangular  manner,  the  base  of  the  triangle 
being  above,  while  in  the  male  the  pubic  hair  tapers  up  to  the  umbilicus* 

X  X 
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There  are  few  exceptions  to  this  rule.  The  glans  and  {reenula  of  the 
clitoris,  the  vestibule  which  is  between  the  uret&a  and  vagina,  the  carun- 
culse  mjrtiformes  which  surround  the  lower  half  of  the  vaginal  orifice,  and 
which  are  corrugated  vascular  folds  of  mucous  membrane  and  may  be  seen 
iu  infanU  and  children,  but  which  were  for  a  long  time  supposed  to  be  the 
remains  of  the  ruptured  hymen,  should  also  be  examined.  The  fourchette 
or  fhenulum  pudendi  is  a  small  transverse  fold,  which  ia  usually  lacerated 
in  the  first  labour,  and  ia  placed  just  within  the  posterior  commisBure,  and 
the  space  between  it  and  the  conunissure  is  called  the  foaea  naviculars. 
Between  the  posterior  commissure  and  the  anus  is  the  perinseal  space. 
The  anua  is  situated  somewhat  farther  back  than  in  the  male. 

The  bony  and  ligamentouB  limits  of  the  perimeum  and  the  contents 


DnTHHy'i  g1««d 


HriTlciiIU'  foau 


Fio.  493.— The  exibrhal  fbmalb  qknitaiaj 


and  boundaries  of  the  ischio-rectal  fossce  are  similar  inyboth  sexes,  but  t]ie 
pelvic  outlet  is  lareer  in  the  female.  / 

Dissection.- — Tne  rules  given  for  the  dissection  of  the  male  perinseum 
will  apply  for  the  most  part  to  the  female.  The  posterior  part  and  ischio- 
rectal fossa  being  fii-st  examined,  then  the  anterior,  in  the  dissection  of 
which  a  transverse  incision  should  be  made  iu  front  at  the  anterior  part  of 
the  vulva.  (The  term  vulva  or  pudenda  is  applied  to  the  external  female 
genitals  as  a  whole.)  The  attachment  of  the  superficial  fitscia  and  the 
cutaneous  vessels  and  nerves  are  to  be  made  out. 

Superficial  Fascia. — In  the  female  this  is  interrupted  in  the  mid-line 
by  the  or^ce  of  the  vagina,  and  is  consequently  of  less  extent,  and  its 
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side  the  two  vestibular  bulbs.  In  front  they  become  narrow  and  approach 
each  other,  and  are  inserted  on  the  corpora  cavernosa  of  the  clitoris,  a  fas- 
ciculus passing  over  these  and  enclosing  the  venec  dorsalis. 

Actwn. — This  resembles  that  of  other  orbicular  muscles,  and  diminishes 
the  vaginal  orifice.  Its  action  is,  however,  in  most  subjects  feeble.  But  in 
certain  diseased  conditions  there  is  great  spasm  of  this  muscle,  to  which 
the  term  vaginismus  is  applied.  It  also  assists  in  fixing  the  centtal 
perinEeal  point. 

Diaaectiona, — Remove  the  outer  fibres  of  the  sphincter  and  detach  the 


Fig.  ids. — Deepbe  fascia  or  fkmair  pebin^um. 

Vi4(liia^    b,  6,  and  7-  SujwrflclAl  perlpml  Fuda  cut.    The  truffreru  peHnHi]  aitor  ia  sbolra  imd  the  viHclfl 
,le  cat-    Bwntb  S  la  the  poitcrior  Ibjct  of  tlK  LriuigidAr  ligament  or  mfddile  TuoiA- 

cms  and  erector  clitoridis  from  the  pubic  ramns  to  see  the  triangular 
ligament. 

The  subpubic  faada  or  triangular  ligament  is  not  so  strong  as  in  the 
male,  and  is  perforated  by  the  urethra.  It  is  partly  interrupted  behind  by 
the  vaginal  aperture. 

Diaaection. — Kemove  the  superficial  layer  of  this  fascia,  as  in  themale, 
to  expose  the  deep  muscles  and  pubic  vessels  and  nerves  and  their  bmnches. 
The  description  given  in  the  dissection  of  the  male  perineum  will  serve 
for  these  structures,  with  the  following  exceptions : 
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The  dMp  tnuuTtTM  moiele  {depreaaor  urethrce  of  Santorini)  corre- 
sponds to  part  of  the  conjttrictor  urethne  of  the  male.  It  baa  similar  con- 
nections to  its  corresponding  muscle  in  the  male,  but  Santorini  described 
it  as  passing  above  instead  of  below  the  urethra. 


FlU.  496.— SUPBBFICIAL  HOSCLBB  OP  THK  FBHALX  PEBISJtUV. 
TIWoMaiMoTrudiliMenbntviKii  tbr?  lentocui  uid  tuber  inbl],    Tbs  origin)  of  the  ntuoln  troa  Um  paUo 


Fto.  197.— DiasxcnoH  op  hubcles  op  thr  pemale  PEBimetru,  supebpicul  < 

LBPT  AND  DEEP  ox  BIOHT. 
Tba  nndw  Una  oT  the  rmiiul  bolb  Ii  ilmn  od  tba  ri^ht  Mt  puUng  from  Uw  cUtorii  ntttle  Uw  nnttin 
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SUMMARY  OP  DISSECTIONS. 

MALE  PERINEUM, 

ANAL  REGION. 

1.  After  reflecting  the  skin  and  noting  the  eorrugator  cutis,  the  venous 
plexus  round  the  anus,  and  the  external  sphincter  and  its  attachments,  the 
ischio-rectal  fat  should  be  carefully  removed  from  the  fossa,  but  the  inferior 
hemorrhoidal  and  posterior  perinaeal  vessels  and  nerves  should  be  pre- 
served. 

2.  Define  the  boundaries  of  the  fossa,  which  are  the  gluteus  madmus 
behind,  the  obturator  intemus  covered  by  its  fascia  on  the  outer  side,  and 
the  levator  ani  above  and  within. 

GENITAL  REGION. 

1.  A  median  incision  from  the  back  of  the  scrotum  around  the  anus  to 
the  tip  of  the  coccyx.  2.  Transverse  ones  on  the  outer  and  inner  side 
above  and  below. 

2.  In  the  superficial  fascia  notice  the  cutaneous  vessels  and  venous 
plexus  around  the  anus  and  the  superficial  perinseal  nerves.  Dissect  out  the 
eorrugator  cutis  and  external  sphincter.  Follow  out  the  dartos  and  trace 
the  inferior  hsemorrhoidal  vessels  and  nerves. 

3.  Make  out  the  attachments  of  the  deeper  layer  of  this  fieiscia,  which 
will  be  found  to  pass  below  the  transversus  perinsei  and  to  be  continuous 
with  the  anterior  layer  of  the  triangular  ligament.  Beflect  it  to  expose 
the  superficial  muscles. 

4.  These  are  the  bulbo-cavemosus  in  the  mid-line,  the  ischio-cavemosus 
at  the  side,  and  the  transversus  perinsei,  forming  the  base  of  the  triangle. 
The  vessels  and  nerves  are  the  superficial  perinseal,  the  long  pudendal  of 
small  sciatic,  and  the  inferior  hsemorrhoidal  artery  and  nerve.  Make  out 
the  flEiscia  forming  the  floor  of  this  space  and  define  the  corpora  cavernosa, 
the  bulb,  and  spongy  part  of  the  urethra. 

5.  Make  out  the  attachments  of  the  triangular  ligament  and  the 
structures  piercing  and  in  relation  with  it.  Reflect  its  anterior  layer  and 
note  the  structures  between  it  and  the  deep  layer. 

6.  The  internal  pudic  artery  and  nerve  and  branches,  the  deep  trans- 
verse muscle,  and  Gowper's  glands  must  be  dissected. 

7.  Define  the  attachments  of  the  posterior  layer  of  the  triangular  liga- 
ment and  notice  its  connection  with  the  pelvic  fiEiscia.  The  levator  ani, 
Wilson's  and  Gruthrie's  muscles,  and  the  membranous  portion  of  the 
urethra,  must  be  defined. 

8.  The  prostate  and  its  venous  plexus,  and  the  vesiculse  seminales  and 
vas  deferens  must  be  made  out,  also  the  recto-vesical  layer  of  the  pelvic 
fascia. 
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FEMALE  PERINiEUM. 

It  is  only  necessary  to  note  the  differences  in  the  dissection  of  the  two 
sexes. 

1.  An  incision  at  the  muco-cutaneous  junction  ot  the  labia  majora  to 
the  mid-line  of  the  perinsenin,  then  axound  the  anus  to  the  tip  of  the 
coccyx. 

2.  Observe  in  the  superficial  &scia  vessels  and  nerves  corresponding  to 
those  in  the  male,  also  the  dartoic  covering  of  the  labia  majora.. 

3.  Dissect  the  constrictor  of  the  vagina,  the  vaginal  bulb,  the  vulvo- 
vaginal glands,  and  the  corpora  cavernosa  of  the  clitoris. 

4.  Observe  that  the  triangular  ligament  is  very  little  developed,  being 
pierced  by  the  vagina. 

5.  Follow  out  the  other  structures  in  the  two  regions  as  previously 
described. 
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APPENDIX. 


I.  SECTIONS  THROUGH  THE  LIMBS. 


II".  VASCULAR  ANOMAUES. 


SECTIONS  THROUGH   UPPER   LIMB. 


I    I    Ills   t 


Us     1   \*.  f 

n     Hi  ? 


Fl<l.  600— TRANSVUtfiB  BKCIION  or  BIOHT  FORKABM  JUBT  ABOVE  THE 
SrSPAOl  OF  THE  BADIl'S.      tJpPRB  PAST  OP  BBOIION. 


SECTIONS  THROUGH  LOWER  LIMB. 


FlO.   602.— TBANBVKBaK  8SCTI0N   o 
KELATIOKB  OF   ALL    THK   PABT8. 

111.  Doop  fiuiciK>     latflmaioalar       B.  Beptem  bvtwecD  wkm uid dwp  1).  TlUUit  poaUciu. 

■^Din  betmoi  Hb.  ut.  unit  mnaolei.  U.  Fm.kmg.dls. 

ut.  com.  dig.  IB.  Bflpta  betVBsa  pcroDfliu  long.  lA.  Anterior  tifc^  Tnadi  a 

1.  Vep  lueU  betvaen  ■aim  ud  tad  nnitifnoiu  moKlcB.  It.  Psraul  rmeti. 

BHtTDO.    Tba  tUckT  irblUah         T.  TIbUlb  utlou.  IT.  FnUrlor  Ub.  temOi. 

UiH  bshlnd  It  li  ■  intlan  of         8.  Bit.  oora.  dl«.  IB.  „  nem. 

Uictsido-AcbiUli.>iidbetiRa         1.  PskhmdiIopb.  It.  Bxt.iiip)HDi  Ttdn  imil 

the  two  liJaMj  ttams.  10.  Iudbt  be^  st  gHtnu,  M.  Inl.  „ 

4.  lattiBwuixn  Uj.  11.  OoMrbBad  otgutno.  II.  Ilucslo-cnUnaDiii  u 

It.  Beleni.     A  mnKiiUr   rrla  li 
■bown  cot  In  itA  mbitance. 

A  mboatanffw  vrin  !■  on  tbe  right  of  Agun  below  1.  Tba  TCflieli  ua  In  tluJr  ihinlha  Thd  notion  li  i 
otjliu  of  tlH  Dt.  loBR.  bnU.  vblcb  an  Dot  in  UK  flsnn.  Ths  Obi.  long.  bnU.  ihonld  In  ihoini  Jn 
the  Bbnln.    Tba  inMtoiMoaa  llflaaMOt  b  ibowD  bttron  O*  bonea. 


.     TLp  Bitcmal  uphenoui  TelD  *tid 


S.  Tpudff^AclilUH. 
0.  FlBnUrli. 


thofposterintl 


V  Id  aeetiiao.    TIk  whlltr  imiti  of  S.  t. 


IG.  £06  — DiAflftAM  OF  A  TRAN8VBBSB  SECTIOM  TRBOCOR  RIGHT  LEO  AT  tJPPBB 
THIKD  TO  BHOW  THE  DIBPOBITIOH  OF  THB  INTEaMUBCrLAR  BGPTA.  LOWEB  BCB- 
FACE  OF  BECnOH. 

(■an.  DnpfMdaatipon-  1.  Bit. long. dlf.  L  Bolm, 

taraim.  Iv  PerDDDiis  iDDff.  7.  Flex^  lone-  hall. 

,    InlcnnBieBliu'  f.  En.  hml  ol  gtMnc  8.  TibiKlli  poallcui. 


L  TltSdkantlo 


ri  lis 


il 


IKK.    Itae<l< 


51  I 
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FlQ.  G07.— TbrTICAL  TKAKBTItRBK  BBCT1UN  THBDtTOB  TRK  LEFT  RIP  JOtHT  PABALLBt 
TO  PODPART'S  LIOAHENT,  BHOWIHO  THB  INTBRMtrSCCLAR  SBPTA  AND  THAT  THE 
RIP  JOINT  CAPSULE  18  THICKER  BEHIND  AKU  BXTERNALLT,  AND  THAT  THB  BVB- 
CCTANE0U8  PAT  18  UOBB  ABVKDANT  INTEBNALLT  AND  BEHIKD. 


Fio.  513.— Obioex  q 


E  UUtAR  FBOU  TUB  AXIbLARy. 


na.  BLS.— ASTERIOB  1>TKBOBB£OU3  GIVEN  orv  tUOU  TUS  AXILLARY. 


FlQ.    617.— ANTKttlOk 


^mUiI 


10.     SI9.— BB&CUIAt.     OONTtHDED  FlO.     620?— UiGH    OKIdlR     OP     ULNAR, 

AS  A  LARSE  SUPBBPICIAL  RADIAL  BRACHIAL     CONTINITBD      AH      RADIAL. 

AND  Via  ABBBBAHS.  TBANSVEBSE  ASABTOHOTIO  BBANOHBS. 


Ill 


Anut*,  InDcb<H 


FlQ.  621.— ORIQIN    op  RADIAL   FBOU    AXILLARI   AMD   TBAKSVERSB  ANASTOM 


¥1Q.  S22.~IUdial  ai 

TAB    ABBBRANB    J 
AKD  ULHAfi. 


Flu.  6^3.— Hi  OH  divibioh  or  brachial. 


FlO.  634.— A  VAB  ABEURAKB  WHICH  JOINS 
BRACHIAL  BEFOBE  BADIAL   AND  ULNAR 

ARK  oivEH  orr 


Fig.  S2G.— Vas  aserrans 


Fig.  526.— Unubual  oriqih  • 

KlOB  ISTKBOBBBOUB  FBOll  1 
Br  4  COMMON  TBUNK  1 
AfiHOBMAL  ANASTOMOTIC. 


Pie.  629.— Eadial  AueiNG  from  axiIt 

LABT  AND  SUPEBFICIAL  TO  BBACauti 
IN  ABM,  THK  BBAOHtAI.  PISBCUia 
TUK  BXACMIAUB  ANTICUB. 


Bap',  proli 
UlMr 


II 


Flo.  S32. —UNUH UAL  OBIGIR  OF  ANTK-  FlG.633— BBACHIAL  FASSIHO  BKTWBKN 

BioB  inrEBOssEocs   dihect   pboh  coracx>>braciiiali8  and  the  two 

DLRAB  AHD  A  SUPEBPICUL  RADIAL.  HKADS  OP  THE  MEDIAN  WHICH  ABE 

LOW    BOWS. 
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Fis.  526.— Unusual  orisik  op  antb- 

BlOB  IHTEROSSEUVS   FBOM  BKACBIAL 
ABHORMAL  AHASTOMOTtC. 


1.  643.— SlMII^R    TO   PBBCEDINa. 
-    IiABGB  BADIAUB  FOLLICIB  OIVBH  O: 
rSOM  THK  BADIAU 


Flo.  MS.— SUPBKncIAL    AKCR  POBNXD 
BT  DLHAB,  A  LABflB   BOPBBFICW.IS 
TOIuB  COBTIKUBD  AB  TBB  " 
IMDtCIB. 


Flo.  63G.— High  obigik  op  radial 

AKD  DLNAB.  THE  I^TTKB  HUPBB- 
FICIAL,  AND  AN  I7NUBVAL  AKBANOS- 
MBNT  OF  THK  VKIKa 


FlO.  536,~A  I^RGl£  BUP&BFIOIAIi  ABCH  fiG.    637.— SUI>KBFICIAL     ABCH     PDKltBD 

70RMED    ST    A  VBBV   LABGX  StJPRB-  ENTIBELT   BY   tJLJf  AB,  AND  GITINa  OWW 

FICIAUS   VOLJB.  UHUBUAL     BBANCHEB     OVBB     BALL     OF 

LlTTl.B  FINQBR  AKD  THUMB. 


FlQ.  638.— A  BHAU.  BUPEKFICIAL  ABCH, 
THK  DIGITALS  JOIN  THE  INTKBOaSEI 
TO  FORM  THK  COUJITKBAL  DIQITAU. 


Fia.  G12. — SiMiLAB  TO  PRBCKDIKO.    A  Pia.  613, — Sdpikficial  abcb  fobmid 

I^EOC  RADIALIB  POLUCIS  OIVBN  OPP  BT    OLHAB,    A    LABOR    BUPBBFICIALIB 

FBOM  THK  BADIAU  VOLX  CXmnKIIBD  AS  THK  KADIAUS 


FlQ    61t.— No   DISTINCT   SDPKBFICIAI. 
&BCH,   THE   ULNAR   AND   A    LABOB 
E  BBPRBSKHT  IT. 


Fia.  B4T,— No  DISXtNCT  BfPBBFlCIAL 
ARCn,  A  LABaB  MEDIAK  GtVIKQ 
OPP  OOTBR  DIOITAIA 


VARIETIES  OF  VEINS  OF  UPPER  LIMB. 


I.  MS.— SBVERAI.  trbNAK  VKIIT8.  FlO.     M9.— FUBION     OF    HKDIAH    AKD 

BADIAI,     HIGH      DIVISION     OF     BBA< 
CRIAL  ARTBRr.     MEDIAN  CBPBALIC 


frntiBtlngmpP. 


FlO.  SEO.— MSDIAK  aAfllLIC  PARALLEL  TO  THE  BVPEBPICIAL  RADIAL  ARTEBr. 


Fio.  S62.— Bbvbbal  CLHAit  VEINS,  A.  Fio.  663 — Thk  median  babiuc  pabsikq 

suPEsnciAL  ULKAJt  accohpamy-  BBnttni   ishbr   oohditle,  the   bra- 

ins 0«E  op  THB  VBINB.  OHIAL    ABTERY    PASSIHO    TBKOVOtI    A 

SUPBA'CONDTLOID   FOaAMBH. 


SOME   ARTERIAL   VARIATIONS   IN   LOWER   LIMB. 


Bit  clifl'.a.glTingoff 
large  miu.  bnuich 

SutorlDi 


I    i 


Bit-drfl'. 


Ftn.  B56.— Unubual  OHiaiK  c 


E   OBTUKATOR   AND    EXTERNAL  CIBCUHPLKX. 


AhaoRul  art,  drt*. 

aoBuaon  to  cM'.  Ill 
Butorlu  (cut) 


Pia.  G67.— ANOMALOUS  obidinb  of  botb  left  cibcumflxx  aktbbies. 

I 
i 


Fig.  S58.— Vakiation  ik  obioik  op  staRT  intrbnal  oibcthflbx. 


Fia.  669.— UiruBUAL  obigin  of  ihtbbkal  cibcumflex. 


VARIETIES  OF  THE  FEMORAL  VEIN. 


FlO,   660. — A   DOUBLE   FEHOBAL    V£IN. 


FlQ.  S62.^TWO  LAUUli  PBUOBAL  VESX  COMITB8. 


Tio.  663.— Thbbb  unubi/al  veinb  unitiho  to  poBk  the  rnuoUL. 


Fib.  B64.— Two  unusual  tuns  ukitimo  to  foku  the  fehoeal. 
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HOW  TO  DISSECT  THE  BREAST. 

The  mamma  may  either  be  dissected  in  situ  or  after  its  removal  from 
the  body,  and  if  the  breast  of  a  young  married  woman  having  borne  children 
can  be  procured,  or  that  of  one  having  died  in  childbed  or  during  lactation, 
its  secreting  structure  being  more  fully  developed  will  exhibit  its  compo- 
sition better,  and  also  be  more  easy  to  dissect.  At  the  larger  hospitals  op- 
portunities often  occur  in  which  the  entire  organ  has  to  be  removed  for  a 
comparatively  small  tumour,  and  as  the  parts  are  in  a  fresh  condition  they 
may  be  studied  with  advantage  not  only  as  to  their  coarser  anatomy,  but 
they  will  also  permit  of  microscopic  sections  of  the  fresh  tissue  being  made, 
stained,  and  mounted. 

An  incision  should  encircle  the  margin  of  the  areola,  and  radiating  cuts 
should  be  made  from  this  to  the  base  of  the  gland,  and  the  skin  reflected. 
The  thinness  of  the  skin  near  the  areola  and  also  any  processes  of  the  deep 
fascia  passing  through  the  front  to  the  under  surface  of  the  cutis  will  be 
observed.  If  the  gland  have  been  removed  from  the  body  it  should  be 
fastened  at  its  margins  to  the  table  by  means  of  strong  pins  or  slender 
nails,  and  the  subcutaneous  cellulo-fatty  layer  removed,  care  being  taken 
as  the  neighbourhood  of  the  areola  is  reached.  Occasionally  one  or  more 
small  aubcutaneovyS  buracB  will  be  noticed,  especially  if  the  organ  have 
been  subjected  to  much  pressure  through  the  occupation  or  by  badly 
fitting  stays,  and  there  is,  not  infrequently,  a  subrruiTrimary  bicrsa,  which 
may  be  observed  as  the  organ  is  being  removed.  The  gland  structure  will 
be  recognised  by  its  rosy-white  aspect  (if  fresh)  and  by  its  harder  texture. 
Sometimes  bristles  may  be  passed  along  one  or  two  of  the  larger  nipple 
ducts,  or  they  may  even  be  injected  by  means  of  the  apparatus  described 
in  the  chapter  on  Anatomical  Technics.  This  gland  is  more  difficult  to 
inject  than  any  other  organ  in  the  body,  and  before  attempting  it  the 
mamma  should  be  well  squeezed  and  manipulated,  in  order  to  press  out 
any  secretion  or  changed  epithelium  from  the  tubes.  The  lobules  are 
more  readily  dissected  under  water  on  a  black  background.  The  student 
should  then  carefully  remove  the  skin  covering  the  areola  and  nipple,  and 
proceed  to  identify  the  various  structures  described  on  the  pages  relating 
to  the  mamma,  and  afterwards  a  section  should  be  made  tnrough  the 
nipple,  areola,  and  whole  organ,  so  as  to  gain  a  better  idea  of  the  deeper 
arrangement  of  the  lobes  and  lobules. 
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ABDOMEN,  36 
Abductors,  iee  Muscles 
Absorbent      glaxids,      tee     Lymphatic 

Glands 
Accelerator,  $ee  Musdes 
Achellenl,  8 
Albinns,  15 

Alexandria,  school  of,  3 
Anastomoses  of  upper  limb,  324 

—  of  lower  limb,  439 
Anatomy  of  the  Arabs,  7 

—  atlases  of,  20 

—  dictionaries  of,  20 

—  of  femoral  hernia,  344 

—  hints  on  how  to  study,  78 

—  historical  sketch  of,  1 

—  introductory  observations  on,  23 

—  scope  of,  23 

—  works  on,  18-22 

artistic,  21 

descriptive,  19 

dissection,  18 

general,  20 

history  of,  18 

histology,  20 

practical,  18 

systematic,  19 

topographical,  21 

Anatomical  laboratories,  66 

—  periodicals,  21 

—  technics,  43 
Ankle-joint,  663 

"^  dissection  of,  563 

—  ligaments  of,  663 

—  movements  of,  566 

—  nse  of  ligaments  of,  667 
Annular  lig^ament  of  arm,  280 

of  wrist.  194,  213,  219,  271 

Anterior  extremity,  39 
Anthropology,  works  on,  19 
Anus,  muscles  of,  643-6 
Aponeurosis  of  upper  arm,  155 

—  supra  spinatua,  144 

—  of  forearm,  218 

—  palmar,  243 
^  femoral,  342 
Arantius,  10 

Arch,  palmar  superficial,  248 
deep.  263 
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Arch,  plantar,  605 

—  venous,  of  foot,  629 
Areola  of  mamma,  93 
Aristotle,  2 

Arm,  aponeurosis  of,  166 

—  arteries  of,  160-166 

—  dissection  of,  128-187 

—  fascia  of,  165 

—  lymphatics  of,  153 

—  veins  of,  149 

Artery  or  arteries,  aberrant,  in  arm,  162 

—  accessory  pudic,  671 
*—  acromio*  thoracic,  110 

—  alar  thoracic,  110 

—  anastomotica,  of  arm,  166 
of  thigh.  378 

—  articular,  of  hip,  398,  454 
of  knee,  625 

of  shoulder,  185 

of  wrist,  277 

—  axillary,  104 
branches  of,  108 

—  —  relations  of,  106,  106 

—  —  surgical  anatomy  of,  107 
varieties  of,  107 

—  of  bulb,  669 

—  brachial,  160 

branches  of,  163 

•  course,  162 

• division.  162 

peculiarities  in  muscular  relations 

of,  163 

surgical  anatomy  of,  163 

• varieties,  162 

—  calcanean,  478 

—  carpal  anterior,  224.  230 
posterior,  212,  230 

—  circumflex  of  arm,  anterior.  111 

—  iliac,  332,  370 

—  posterior,  136 

of  thigh,  external.  386 

internal,  398,  429 

—  coccygeal,  422 

—  digital,  of  foot.  606,  649 
of  hand.  249 

—  dorsalls  liallucis,  508,  549 
indicis.  212 

pedis,  608,  548 

— branches  ot  648 
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Arteries,  dorsalis  penis,  670 

pollicis,  212 

scapulae,  146 

—  epigastric  superficial,  331 

—  femoral,  868,  377 

branches  of,  370,  378 

deep,  871,  397,  449 

dissection  of,  369 

relations  of,  369 

varieties  of,  37 1 

—  gluteal,  417 

—  of  hand,  248,  363 

—  hemorrhoidal,  inferior,  650 

—  indlcis  radialis,  266 

—  intercostal,  127 

—  internal  mammary,  125 
branches  of,  125 

—  interosseus  of  arm,  common,  230 

anterior,  240 

posterior,  211 

of  foot,  549 

of  hand,  first  dorsal  of,  212 

palmar,  266 

—  malleolar,  547 

—  mammary,  internal,  125 
^  median,  232 

—  nutrient,  of  hip,  393,  454 

of  humerus,  165 

of  tibia,  478 

—  obturator,  368.  403 

—  palmar  superficial,  248 
deep,  263 

—  perforating,  of  foot,  649 

—  perforans,  of  hand,  266 
of  thigh,  399 

—  peroneal,  478 
anterior,  480 

—  phrenic  superior,  125 

—  planteur,  external,  493 
internal,  493 

—  popliteal,  436 

—  pnnceps  pollicis,  266 

—  profunda,  of  arm,  superior,  163,  177 
inferior,  166 

of  thigh,  371,  397,  449 

—  pudic,  424,  650,  668 

external  superior,  330 

inferior,  331,  370 

—  radial,  223 

at  back  of  wrist,  212 

in  hand,  263 

■ of  index  finger,  266 

peculiarities  of  branches  of,  226 

recurrent,  223,  229 

varieties  of,  225 

—  scapular.  111 
posterior,  145 

—  sciatic,  422 

—  superficialis  volie,  324 

—  supra-scapular,  144 

—  tarsal,  548 

—  thoracic  alar,  1 10 

acromio,  110 

long,  110 

superior,  108 

—  tibial,  anterior,  644 


CRB 

Arteries,  tibial,  branches  of,  646 

posterior,  47? 

—  branches  of,  478 

relations  of,  477 

—  ulnar,  228 

branches  of,  229 

—  vasa  aberantia,  162 

—  volae  superficialis,  224 
Articulation,  carpal,  288-291 

—  carpo-metacorpal,  891 

—  intermetacarpal,  292 

• —  interpbalangeal,  of  foot,  577 
of  hand,  297 

—  metacarpo-phalangeal,  295 

—  metatarsal,  574 

—  radio-ulnar,  279 

—  scapulo-clavicular,  141 
humeral,  182 

• —  of  tarsus,  568 

—  tibio-fibular,  560-2 

—  transverse  tarsal,  573 
dissection  of,  573 

Articular  surfaces  of  ankle-joint,  666 

of  carpal  bones,  290 

of  hip,  456 

of  knee,  523 

of  metacarpal  bones,  294 

of  metacarpo-phalangeal,  295 

of  tarsal  bones,  668 

of  wrist,  284 

Asellius,  13 
Averrhoes,  7 
Avicennes,  7 
Axilla,  87,  95 

—  boundaries,  96 

—  contents,  97 

—  cutaneous  nerves  of,  90 
■ —  depressions  of,  88 

—  dissection  of,  88,  05 
>  -  lymphatics  of,  97 

—  relative  position  of  vessels  and  nerves 

in,  97 

—  surgical  anatomy  of,  98 


BARTHOLINUS,  13 
Bichat,  16 
Biology,  23 
Brachial  plexus,  115 
Brunner,  14 
Bursa,  subacromial,  185 


CiESALPINUS,  12 
Camper,  15 
Canal,  femoral,  358 
Carpi,  Berengario  de,  8 
Cellular  theory,  17 
Celsus,  4 
Collins,  15 

Columbus  of  Cremona,  10 
Corrosion  injections,  59 
Costo-coraooid  membrane,  103 
Cowper,  14 
Cowper*8  glands,  667 
Crebassius,  6 


INDEX, 


716 
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DARWIN.  17 
Development  of  limb  bones,  603 
Dictionaries,  anatomical,  20 
Digital  sbeatbfl,  246 
Dissecting-room,  66 
Dissection,  methods  of,  69 

—  of  arm,  front  of,  146 

—  of  axilla,  85 

—  of  bloodvessels,  71 

—  of  finger,  front  of,  248 

—  of  foot,  sole  of,  486,  610 

—  of  forearm,  front  of,  216 
back  of,  187,  190 

—  of  genito-uiinaiy  triangle,  653 

—  of  gluteal  region,  412 

—  of  band,  back  of,  205 
palm  of,  241 

—  of  bemia,  femoral,  326 

—  of  hip-joint,  449 

—  of  humeral  region,  posterior,  171 

—  of  ischio-rectal  space,  639 

—  of  knee-joint,  612 

—  of  leg,  back  of,  461 
front  of,  628 

—  of  lymphatics,  71 

—  of  muscles,  70 

—  of  nerves,  72 

—  of  perinieum,  633 

—  of  popliteal  space,  431 

—  of  scapnlo-humeral  region,  128 

—  of  Scarpa's  triangle,  366 

—  of  thigh,  326,  328 

back  of,  443 

front  of,  374 

inner  side,  391 

—  of  thoracic  wall,  85 

—  of  viscera,  72 

—  order  of,  67 

—  preaervatioQ  of,  73 
Duveniej,  14 

ELBOW-JOINT,  272 
— anastomoses  around,  240 

—  arteries  of,  277 

—  dissection  of,  274 

—  hollow  in  front  of,  219 

—  ligaments  of,  272 

—  movements  of,  274 

—  sjmovial  membrane  of,  277 
Embalming,  64 

Ephesns,  4 
Erasistratus,  3 
Etienne,  12 
Eustachius,  10 
Evolution  theory,  17 

FABRICIUS,  11 
Fallopins,  10 
Fascia  of  arm,  165 

—  of  forearm  and  hand,  194,  218 
-lata,  342 

—  of  leg,  534 

intermuscular,  471 

—  palmar,  243 

—  perineal,  deep,  663,  664 
middle,  655 


KTD 

Fascia,  perineal,  superficial,  655 

—  plantar,  484 

—  snpra-spinatus,  144 

—  of  thigh,  deep,  342 

superficial,  328,  336 

Femoral  canal,  353 

—  ring,  external,  344 
internal,  354 

—  sheath,  351 
Fibro-cartilage  of  knee-joint,  621 

—  of  soapulo-clavicular,  141 
Flexor  tendons  at  wrist,  252 
Foot,  sole  of,  482 
Foramen,  sacro-sciatic,  431 
Fossa,  glenoid,  185 

—  ischio-rectal,  642 
Frozen  sections,  79 

GALEN,  5 
OaU,  16 
Genito-urinaiy  triangle,  653 
Glands,  Cowper's,  667 
Glisson,  18 
Gluteal  region,  404 

—  cutaneous  nerves  of,  412 

—  fascia  of,  412 
Goethe,  17 
Graaf,  16 
Gradi,  8 
Guido,  12 

HALLER,  15 
Harvey,  W.,  11 
Head,  general  observations  on,  29 
Hernia,  femoral,  344 

—  course  of,  360 

—  coverings,  361 

—  dangers  to  surrounding  parts  in,  365 

—  descent  of,  859 

—  seats  of  stricture  in,  363 

—  varieties  of,  362 
Herophilus,  8 
Hip-joint,  449 

—  arteries  of,  464 

—  dissection  of,  449,  454,  456 

—  ligaments  of,  450 

—  movements  of,  457 

—  nerves  of,  454 

—  relations  of,  453 

—  synovial  membrane  of,  457 
Hippocrates,  1 

Histology,  works  on,  20 
History  of  anatomy,  works  on,  18 
Homologies  of  limb  bones,  600,  603 
' —  of  bloodvessels,  619 

—  of  hands  and  feet,  606 

—  of  ligaments,  608 

—  of  lymphatics,  621 

—  of  muscles,  609 

—  of  limb-nerves,  622 

—  of  shoulder  and  pelvic  girdles,  601 

—  of  veins,  621 
Hoome,  13 
Hundt,  8 
Hunter,  John,  15 

—  William.  15 
Hydrotomy,  49 
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INFRA-CLAVICULAR  triangle,  104 
Ingrassias,  10 
Injection  of  bloodvessels,  60 

—  corrosion,  59 

—  fine,  69 

—  of  lymphatics,  62 

—  masses,  61 

preservative,  44 

for  maceration,  62 

—  methods  of,  63 

—  partial,  67 

Instraments,  dissecting,  67 
Interosseous  membrane  of  arm,  281 
of  leg,  661 

Ischio-rectal  space,  639 

—  cutaneous  vessels,  nerves  of,  640 

—  dissection  of,  640 

—  fascia,  subcutaneous,  of,  640 
Ischio-urethral  triangle,  658 

JOINTS,  ankle,  663 
—  calcaneo  cuboid,  671 
scaphoid,  670 

—  carpal,  288 

—  carpo-metacarpal,  291 

—  elbow,  272 

—  hip,  449 

—  interphalangeal,  677 

—  knee,  612 

—  metatarso-phalangeal,  677 

—  shoulder,  182 

—  tarso-metatarsal,  675 

—  tibio-fibular,  660 

—  wrist,  281 
Jol)'ffe,  13 

KNEE-JOINT,  612 
—  bloodvessels  of,  526 

—  crucial  ligaments  of,  519 

—  dissection  of,  612,  617 

—  int'Cr-articular  fibro-cartilages  of,  621 
their  use,  522 

^—  ligaments  of,  613,  619 

—  movementti  of,  623 

—  nerves  of,  525 

—  origin  of  popliteus  muscle  in,  517 
- —  production  of  movement  of,  526 

—  relations  of,  526 

—  synovial  membrane  of,  618 

LAMARCK,  17 
Leuwenboeff,  14 
Leg,  back  of,  460 

superficial  vessels  of,  462 

surface  markings  of,  460 

—  dissection  of,  628,  636 

—  front  of,  528 

—  vessels  and  nerves,  cutaneous,  of,  626 
Ligaments,  acromio-clavicular,  141 

—  of  ankle,  536,  563-665 

—  annular,  of  wrist,  anterior,  219,  271 

—  posterior,  194,  213 

—  calcaneo-astragaloid,  568 
cuboid,  671 

—  capsular,  of  hip,  453 
of  knee,  615 


Ligaments,  carpal,  288 

—  oonoid,  142 

—  coraooid,  143 

—  ooraco^acromial,  143 
• humeral,  183 

—  coronary,  of  knee,  623 

—  cotyloid,  of  hip,  466 

—  crucial,  of  knee,  619 

—  cutaneous,  of  phalanges,  241 

—  of  elbow-joint,  272 

—  Gimbemat's,  351 

—  glenoid,  184 

—  of  hip,  450 

—  inter-metacarpal,  292 

—  interossei  dorsal,  of  foot,  569 

—  inter-phalangeal,  297 

—  of  knee-joint,  514-623 

—  metacarpal,  694 

—  metatarsal,  576 

—  metacarpo-phalangeal,  296 

—  plantar  and  dorsal,  of  tarsus,  669 

—  Poupart's,  349 

—  sacro-sciatic,  430 

—  of  shoulder-joint,  182 

—  tarsal,  668 

—  tarso-metatarsal,  676 

—  teres,  464 

—  tibio-fibular,  660 

—  transverse,  of  hip,  466 

—  triangularis  urethrae,  663 

—  wrist- joint,  282 
Limbs,  39 
Lymphatics  of  arm,  153 

—  injection  of,  62 

—  of  lower  limb,  336 

—  system,  discovery  of,  13 

MALPIGHI,  14 
Mammas,  92 

—  structure  of,  94 
■ —  varieties  of,  96 

—  vessels  and  nerves  of,  96 
Martianus,  7 

Meckel,  15 

Meibomius,  14 

Membrane,  costo-coracoid,  103 

Morgagni,  16 

Morphology,  23 

Movements  of  ankle  joint,  566 

—  calcaneo-astragaloid,  668 

—  carpal  joints,  291 

—  claviculo-scapular,  142 

—  of  elbow- joint,  274 

—  of  fingers,  297 

—  of  hip-joint,  467 

—  of  interphalangeal  joints,  297 

—  knee-joint,  523 

—  metaoarpo-phalangeal,  295 
— *  of  patella,  624 

—  of  shoulder- joint,  180 

—  of  wrist-joint,  283 
Mundinus,  7 

Muscle,  or  muscles,  abductor  hallucis,  488 

minimi  digiti,  foot,  490 

hand,  261 

indicis,  213 

pollicis,  256 
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Mnscle,  or  muscles,  accelerator  arinae,  661 

—  adductor  brevis,  396 

hallacis,  601 

longus,  394 

magnus,  401,  449 

minimi  digiti,  262 

polUcis,  260 

—  anconeus,  206 

—  antibrachial,  posterior,  194 
deep,  2b6 

—  biceps  flexor  cruris,  444 
cnbiti,  157 

—  brachialis  anticus,  170 

—  ooocygcus,  647 

communis  digitornm,  200 

cruris  triceps,  380 

halluds,  538 

indicis,  209 

longus  digitornm  pedis,  641 

minimi  digiti,  203 

oasis  metacarpi  pollicis,  206 

primi  intemcKlii  pollicis,  208 

secundi        „  „         208 

—  constrictor  urethrae,  666,  678 

—  eoraco-brachialis,  157 

—  corrugator  cutis  ani,  643 

—  crureus,  381 

—  deltoid,  130 

—  ejaculator  urinie,  661 

—  erector  penis,  660 

—  extensor  brevis  digitornm  pedis,  550 

carpi  radialis  brevior,  199 

longior,  199 

ulnaris,  204 

—  flexor  aocessorius,  499 

brevis  digitornm  pedis,  490 

hallucis,  601 

minimi  digiti  manus,  262 

pedis,  502 

polUcis,  259 

carpi  radialis,  221,  271 

ulnaris,  222 

longus  digitornm  pedis,  472 

hallucis,  473 

pollicis,  238 

peiforans  manus,  236 

pes,  472 

peiforatus  manus,  227 

pes,  490 

profundus  digitornm,  236 

sublimis  digitornm,  227 

—  of  forearm  (front),  220 

—  gastrocnemius,  466 

—  gemellus  inferior,  426 
superior,  426 

—  gluteus  maximus,  413 

medius,  416 

minimus,  419 

—  gracilis,  391 

—  Guthrie's  muscle,'666 

—  humeral,  anterior,  1 55 

—  homology  and  nerve  supply,  617 

—  ilieacus,  402 

—  infra-spinatus,  137 

—  interoostalis  extemus,  122 
internus,  123 

—  interossei,  of  hand,  dorsal,  213 


HUB 

Muscle,  or  muscles,  interossei  of  hand, 

palmar,  267 
plantar,  609 

—  iscbio-cavemosus  penis,  660 
coccygens,  647 

—  latissimus  dorsi,  118 

—  of  leg,  anterior,  636 

external,  664 

posterior,  466 

—  levator  ani,  646 

urethrae  Santorini,  666 

—  lumbricales  manus,  256 
pedis,  499 

—  obturator  extemus,  402 
internus,  426 

—  opponens  polliciB,  258 
minimi  digiti,  262 

—  palmaris  brevis,  242 
longus,  222 

—  pectineus,  393 

-r-  pectoralis  major,  99 
minor,  103 

—  pedis  transversus,  603 

—  perinaei  transversus,  663,  666,  677 

—  peroneus  brevis,  559 

longus,  564 

tertius,  543 

—  plantaris,  469 

—  popliteus,  471 

—  pronator  quadratus,  239 
radii  teres,  220 

—  psoas  and  illiacus,  402 

—  pubo-urethral,  667 

—  pyriformis,  421 

—  quadratus  femoris,  428 
pronator,  239 

—  quadriceps  extensor  cruris,  380 

—  sacro-coocygeus  anticus,  649 
posticus,  648 

—  Santorini*8,  666 

—  Sartorius,  374 

—  semi-membranosus,  446 

—  semi-tendinosus,  444 

—  serratus  magnus,  120 

—  soleus,  469 

—  sphincter  ani  extemus,  644 
internus,  646 

vaginae,  676 

—  subclavius,  104 

—  subcrureus,  384 

—  subscapularis,  128 

—  supinator  radii  brevis,  209 
long^,  1 94 

—  supra-spinatus,  144 

—  tensor  fascia  femoris,  379 

—  teres  major,  140 
minor,  137 

—  of  thumb,  256 

—  tibialis  anticus,  536 
posticus,  475 

—  transveisus  pedis,  603 
perinaei,  663,  666,  677 

—  triangularis  stemi,  124 

—  triceps  extensor  cubiti,  174 
cruris,  380 

—  vastus  extemus,  381 
intemus,  381 


718 


INDEX, 


HUB 


BUK 


Muscle,  or  muscles,  Wilson's,  667 


NECK,  32 
Nerves,  aocessory  obturator,  895 

—  circumflex,  136 

—  crural,  anterior,  387 
genito,  337 

—  cutaneous,  of  arm,  external,  155,  168 

internal,  153 

posterior,  173 

of  forearm,  anterior,  217 

dorsal,  191 

of  leg,  529,  531,  553 

of  thigh,  337 

external,  337 

internal,  338 

middle,  337 

—  digital,  of  foot,  552 
of  hand,  251 

—  dorsal  cutaneous,  of  arm,  191 
of  foot,  552 

—  of  front  of  forearm,  167 

—  genito-crural,  337 

—  gluteal,  419 

—  hsemorrhoidal,  inferior,  651 
of  sacral,  653 

—  humeral  Intercosto,  164 

—  illo-inguinal,  337 

—  intercostal,  127 

—  interoosto-humeial,  154 

—  interosseous,  anterior,  235 
posterior,  211 

—  long  pudendal,  653.  658 

—  median,  168,  235 
in  palm,  250 

—  musculo-cntaneous,  of  arm,  168 
of  leg,  531,  655 

—  mnsculo-spiral,  178 

—  obturator,  396 

accessory,  395 

branches  of,  396 

—  palmar  cutaneous,  242 

—  perinieal,  652 
superficial,  669 

—  peroneal,  551 

—  —  communicating,  464 

—  plantar,  495 

external,  508 

internal,  496 

—  popliteal  external,  435,  551 

cutaneous  branches  of,  464 

internal,  434 

—  pudendal,  long,  653,  658 

—  pudic,  426,  651,  671 

—  radial,  217,  235 

—  saphenous  internal  or  long,  340,  388, 

464.'^531 

—  sciatici  great,  425,  448 
;sniall,  .426,  434 

—  sphincteric,  653 

—  subscapular,  118 

—  supnuscapular,  1 45 

—  thoracib,  118 

—  tibial,  anterior,  533 
posterior,  482 

—  ulnar,  168 


Neck,  ulnar,  in  palm,  252 
palmar  branch  of,  267 
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FLM  of  hand,  241 
—  cutaneous  nerves  of,  242 
Palmar  arches,  deep,  263 

branches  of,  265 

superficial,  248 

branches  of,  249 

Patella,  movements  of,  524 
Pecquet,  13 
Pelvis,  37 

—  ligaments  of,  430,  450 
Perinaeum,  637 

—  boundfl[ries  of,  638 

—  dissection  of,  633,  674 

—  external  anatomy  of,  635,  673 

—  female,  673 

—  practiod  surgery  of,  634,  638 

how  to  examine  rectum,  635 

how  to  pass  a  catheter,  634 

sounding  for  stone,  634 

—  superficial  fascia  of,  674 

—  surface  of,  636 
Peyer,  14 
Plantar  arch,  605 

branches  of,  506 

Plato,  2 

Popliteal  space,  431 

—  boundaries  of,  432 

—  contents  of,  432 
Preparation  of  subjects,  43 
Preservative  injection  masses,  44 
Proportionate  weight  of  body  parts,  40 
Pulmonary  circulation,  12 

RECKHLINGHAU8EN,  17 
Reil,  16 
Rhases,  7 
Rudbeck,  13 
Buysch,  14 

SACRO-SCIATIC  foramen,  431 
Santorini,  15 
Saphenous  opening,  344 
Scarpa's  triangle,  366 

contents  of,  368 

Schultze,  17 

Sections,  frozen,  79 

Semilunar  cartilages  of  knee,  521 

Septum  cruralc  or  femorale,  359 

Servetus,  12 

Sheath,  crural,  351,  376 

—  digital,  246 
Skull,  31 
Soemmering,  16 
Soranus,  6 
Spurzheim,  16 
Steno,  13 

Subjects,  choice  of,  53 

Summary  of  anatomy  of  lower  limb,  580- 

598 
of  perimeum,  679-681 


Snmnuirj  of  anatomy  of  npper  limb,  303- 

Triangle,  isc^io-urethral,  66 

aas 

—  Scarpa's,  366 

Surface  nuwkings  of  foot,  660 

Trunk,  32 

—  of  foreMin  and  hand,  187 

Tyson,  14 

—  of  gluteal  region.  401 

-  of  leg,  back  of,  460 

-  of  thoracic  waUs,  86 

ITALSALVA,  16 

Surgical  anatomj  of  azillar;  atter;,  107 

of  brachial  artery,  163 

—  of  oalcanium,  631 

of  femoral  ait«ry.  372 

—  of  cuboid.  031 

of  hmnerma,  186 

—  of  femoral  artery  and  branches.  371 

of  perinffloin,  672 

—  of  femur.  629 

—  _  of  periiueal  fascia,  666 

~  of  Gbula,  631 

Sylvius,  12 

—  of  pelvis,  629 

SynopaiB  of  arteries  o£  lower  limb,  EO* 

—  of  pudic  artery,  871 

of  npper  limb,  300 

—  of  scaphoid,  G31 

—  of  origin  and  diatributlon  of  nerves  of 

upper  limb,  301 

~  of  thoracic  girdle  bones,  309 

of  lower  limb,  599 

—  of  tibia,  630 

VaioUas.  11 

of  elbow-ioint,  277 

Veins,  axillary,  113 

of  hip-joint,  467 

—  brachial,  166 

of  knee-joint,  618 

—  cephalic,  148 

of  ahonlder,  184 

—  cutaneous  of  forearm  and  hand,  dor- 

 of  wrsua,  676 

sal,  1H3 

of  wriflt,  283,  28r, 

-front,  216 

—  temoial.  370,  373,  378 

—  of  foot,  dorsal,  549 

-  of  lower  limb,  340 

-  of  median,  217 

of  upper  limb,  321 

basilic,  148 

—  of  arteries  of  lower  limb,  694 

cephalic,  148 

—  homologies  of  Umb  arteriea,  631 

—  popliteal,  441 

bones,  607 

—  profunda,  401 

muscles,  612,  618 

—  radial,  217 

nervee,  623 

-  saphenous  eitemal,  464,  638 

Teins,621 

—  tibial  anierior,  649 

—  ulnar,  217 

—  of    synovial    sheftths   and    burss  of 

—  upper  arm,  superficial  and  deep,  of , 

lower  limb,  697 

149 

of  upper  limb,  324 

table  of,  302 

Tendo  Achillis.  469 

Versalius,  9 

Tendon,  or  tendons,  of  addoctor  magnus, 

Tessels,  plantar,  493 

61- 

-  superticial,  of  thigh,  388 

—  of  eitensors  of  thigh,  384 

Vidius,  12 

—  of  flexor  ol  forearm,  262 

Vieussens.  14 

of  longuadigitorum,  497 

Vind,  11 

poUicis,  256 

.  profundus  digitorum,  256 

—  peroneus  longus,  611 

WhaitoTi.  13 

—  tibialis  postiCQB,  510 

Willis.  13 

Thigh,  external  markings  of,  326 

Winter,  13 

Thoracic  wall,  85 
Thorax,  36 

Topt^raf^ical  anatomy  of  forearm  and 
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Will  shortly  be  sent  to  press, 

B  BREAST:  its  Cancers,  Tumours,  and  otlier 

Diseases ;  their  O&ases,  Pathology,  and  Treatment,  with  Original  Researches  on  the 
Anatomy  and  DBVBLOPMEirr  of  the  Oigan. 


Hie  M88.  of  the  following  Works  are  7iearly  completed : 

BODILT  DEFORMITIES   and  their  TREAT- 

M£j19'T  ;  a  Handbook  of  Fbactical  Orthof;bdic8. 

DISEASES  of  the  RECTUM  and  AIHJS ;  their 

Anatomy   and   Pathology,   including  the  Modem    Treatment   of  PILES,    FLSTULA, 
and  STRICTURE. 


PAPERS    BY   THE    SAME   AUTHOR. 

On  the  Structure  of  Artioular  Oartila.ge  (Brttish  Medical  Journal,  1876). 

The  Treatment  of  Aneurism  by  Bleotrolysis  (Leaders  in  British  Midical 
Journal,  1874). 

The  Teaching  of  Anatomy  (Leaders  in  British  Medical  Journal,  1875). 

The  Immediate  Treatment  of  Files  (Lancbt,  1877). 

A  Safe  Method  of  Treating  Bectal  Fistules  (Mbdical  Timbs,  1879). 

A  UniverscLl  Scarpa's  Shoe  for  the  Treatment  of  all  kinds  of  Club 
Foot  (Mbdical  Times.  1879). 

An  XJrethro-cystoscope  for  the  lExamination  and  Treatment  of  Diseases  of 
the  Urethra  and  Bladder  in  Females  (British  Mbdical  Journal,  1876),  and 
Transactions  of  the  Medical  Society  of  Liondon.    Vol.  6.    1881. 

The  Treatment  of  Urethral  Stricture,  1870. 

Olinical  Liectures  on  Practical  Orthopeedics  (British  Mbdical  Journal,  1878). 

Subcutaneous  !Eztra-articular  Osteotomy  in  £[nock-knee  and  Bow-legs 
(Clinical  Socibtt*s  Tdaxsactions,  1879). 

Practical  Remarks  on  Liateral  Xjithotomy  (Lancet,  1881). 

The  Treatment  of  CEsophageal  Stricture,  with  special  reference  to 
Gastrostomy  and  CEsophagOstomy  (Clinical  Socibtt,  1881). 

Oolotomy  and  Excision  of  the  Hectum  in  Malignant  Keotal  Obstruction 
(Harteian  SoaBTY,  1880). 

Dapuy trends  Oontraotion  of  the  Palm.ar  Fascia  (British  Mbdical  Journal,  1882). 

Tumour  Pathology  (British  Mkdical  Journal,  18S2). 
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